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ABSTRACT 
Impact of Timing of Alcohol Use Initiation and Depressed Mood on  
Risky Substance Use among Urban Minority Adolescents 
Ellen Moore Boohar 
Pamela A. Geller, Ph.D. 
 
 
 
The current study involved the investigation of two research areas: (1) the effect of 
timing of alcohol use initiation on risky substance use in mid-adolescence, and (2) the 
concurrent and longitudinal relationship between level of depressed mood and adolescent 
substance use behaviors.  The original sample (n=1213) was comprised of predominantly 
Black and Hispanic adolescents of low socioeconomic status, enrolled in three Brooklyn, 
NY middle schools.  As part of the Reach for Health risk-prevention program, these 
youth completed the Student Health Survey at multiple time points between 1994 and 
2000.  The current study utilized data collected at the 7th, 8th, and 10th grade surveys.  
Logistic regression analyses showed that timing of alcohol use initiation was a significant 
predictor of several substance use outcomes, including getting drunk or high, using 
marijuana or cocaine, substance-related psychosocial impairment, and having future 
intentions to drink.  Youth who started drinking by the 7th grade were more likely than 
those who started drinking at later time points to engage in risky substance use behaviors 
at the 10th grade.  Neither gender nor race/ethnicity were related to substance use 
outcomes; however, chi square analyses revealed different patterns of substance use for 
boys vs. girls and Blacks vs. Hispanics.  Furthermore, level of depressed mood was 
related cross-sectionally to most substance use behaviors at the 8th and 10th grades, with 
trends showing higher rates of alcohol and drug use among youth with higher levels of 
depressed mood.  Racial/ethnic comparisons showed that level of depressed mood was 
  
 x
related cross-sectionally to substance use among Black adolescents, but not Hispanic 
youth.  Also, logistic regression analyses found that a high level of depressed mood in the 
8th grade was a significant predictor of getting intoxicated and substance-related 
psychosocial impairment in the 10th grade.  These findings provide important 
implications for parents, schools, health providers, communities, and the media.  It is 
suggested that preventing alcohol use and providing interventions for depressed mood 
among urban, minority youth in early adolescence may reduce these youths’ risk of 
developing problems with drugs and alcohol in later adolescence. 
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CHAPTER 1: INTRODUCTION AND LITERATURE REVIEW 
Although experimental alcohol and drug use is considered normative adolescent 
behavior that tends to decline with increasing age (Johnston, O'Malley, & Bachman, 
2000; Kandel & Logan, 1984; Newcomb & Bentler, 1988), early experimentation with 
substances is a risk factor for heavy drug use and substance use disorders (Kandel & 
Davies, 1996; Newcomb, Maddahian, & Bentler, 1986; Scheier, Botvin, & Baker, 1997).  
In fact, epidemiologic data have shown that lifetime rates of alcohol dependence were 
40% among U.S. adults who started drinking before age 15 (Grant & Dawson, 1997).  
This is particularly troubling, given the findings of the Monitoring the Future study 
(Johnston et al., 2000), which reported that 52% of eighth graders have used alcohol, 
44% have smoked cigarettes, 22% have tried marijuana, and 25% have been drunk in 
their lifetime.  Additionally, substantial numbers of young people reported significantly 
increasing their substance use between the 8th and 12th grades, and over 25% of 12th 
graders reported binge drinking and/or using an illicit drug in the past month (Johnston et 
al., 2000).  Moreover, the National Comorbidity Study suggests that adolescents may be 
at high risk for developing alcohol or drug problems during their teen years, since 15 to 
24 year-olds have the highest 12-month prevalence for substance use disorders, as 
compared to adults aged 25 years and over (Kessler et al., 1994).  Given the high rates of 
heavy alcohol and drug use among adolescents, and the link between teen substance 
abuse and later psychosocial and health problems (Kandel, Davies, Karus, & Yamaguchi, 
1986), it is increasingly important to examine the initiation and development of substance 
use behaviors in the adolescent population.   
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This review of the literature will begin with a discussion of the research linking 
early age of alcohol use initiation to later heavy alcohol and drug use.  Gender and 
racial/ethnic differences in the rates of adolescent substance use and abuse, and in the 
trajectories of substance use across adolescence also will be explored.  The second part of 
this review will discuss the relationship between adolescent substance use, particularly 
alcohol abuse, and depressed mood or major depressive disorder.  It will examine the 
conflicting findings on the temporal onset of comorbid depression and substance use 
disorders, and consider the literature that suggests that depressed mood may predict 
escalation of alcohol and drug use, particularly use of harder drugs (Paton, Kessler, & 
Kandel, 1977).     
1.1  Initiation and Progression of Alcohol and Drug Use in Adolescence 
The adolescent substance use literature has been committed to identifying the 
primary risk and protective factors, including environmental, individual, and 
interpersonal variables, that are linked to adolescent substance use and abuse (Brown, 
Mott, & Stewart, 1992; Hawkins, Catalano, & Miller, 1992; Petraitis, Flay, & Miller, 
1995).  Although the majority of studies have focused on predicting any level of 
substance use, the research has increasingly attempted to pinpoint the predictors of heavy 
or problem alcohol and drug use (Scheier et al., 1997; Scheier & Newcomb, 1991; Wills, 
McNamara, Vaccaro, & Hirky, 1996).  A plethora of risk factors for heavy substance use 
and substance abuse have been isolated, including life stress, psychological functioning, 
coping, antisocial behavior, perceived costs and benefits of use, and peer and parental 
substance use norms (Newcomb & Bentler, 1989; Scheier et al., 1997; Scheier & 
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Newcomb, 1991; Wills et al., 1996).  However, despite these recent findings, there are 
remaining questions about the pathways to risky substance use in adolescence.   
1.1.1  Theoretical Basis 
 Most of the research examining alcohol use patterns in adolescent populations 
has suggested that onset of alcohol use in early adolescence is a risk factor for later 
problem alcohol and drug use (Barnes, Welte, & Hoffman, 2002; Ellickson, Tucker, 
Klein, & McGuigan, 2001; Grant & Dawson, 1997; Guo, Collins, Hill, & Hawkins, 2000; 
Hawkins et al., 1997; Lo, 2000).  According to Jessor’s Problem Behavior Theory, early 
initiation of alcohol use is related to a greater tolerance for rule violation, which may 
predict further involvement with alcohol and drugs, as well as other deviant behaviors 
(Jessor, 1987).  This theory includes the assumption that alcohol use in the preteen or 
early adolescent years is not normative behavior and that this behavior represents a 
general tendency toward deviance (Lo, 2000).  Jessor has suggested that children who 
have deviant role models are more likely to hold deviant attitudes and to engage in 
problem behaviors such as early alcohol use (Jessor & Jessor, 1977). 
The influence of early drinking on later substance use also may be explained by 
the behavioral theory that past behavior is the best predictor of future behavior (Triandis, 
1977, 1980).  Some have suggested that many health behaviors are determined more by 
an individual’s past experience with those behaviors than by beliefs or cognitions about 
those behaviors (Sutton, 1994).  In fact, a number of studies have supported this 
argument by showing that initial behavior is the strongest predictor of later behavior 
(Bagozzi & Kimmel, 1995; Bentler & Speckart, 1979; Mullen, Hersey, & Iverson, 1987).  
An examination of alcohol consumption among university students showed that past 
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alcohol use contributed more to predictions of current alcohol use than did future 
intentions and self-efficacy regarding alcohol use (Connor, Warren, Close, & Sparks, 
1999).  This behavioral theory implies that the earlier that drinking begins, the more 
likely that alcohol use is to be repeated in the future, and the greater the chance that 
heavy or problematic drinking will develop. 
The Theory of Planned Behavior (Ajzen, 1985, 1988) has proposed that past 
behavior impacts future behavior through its influence on cognitions about that behavior.  
More specifically, this theory suggests that attitudes (e.g., expectancies or beliefs about 
the behavior’s outcome), subjective norms (e.g., beliefs about other’s perceptions of that 
behavior), and perceived behavioral control (e.g., self-efficacy) regarding the specific 
behavior determine one’s intentions to engage in that behavior, which in turn, determine 
the expression of that behavior.  Therefore, according to this theory, past behavior exerts 
its effect on future behavior by strengthening an individual’s attitudes and beliefs about 
that behavior and his/her self-efficacy to perform that behavior again.  The Theory of 
Planned Behavior (TPB), and its predecessor, the Theory of Reasoned Action (TRA) 
have been applied to a variety of health behaviors, including alcohol and drug use.  
Several studies have shown that attitudes and social normative beliefs about drugs are 
strong predictors of actual substance use behaviors (Ajzen, Timko, & White, 1982; 
Bachman, Johnston, & O'Malley, 1990).   
Psychological expectancy theory also has been applied to alcohol use, proposing 
that early learning experiences predict later drinking decisions (Goldman, Brown, 
Christiansen, & Smith, 1991; Smith, 1989).  According to this theory, the consequences 
of drinking experimentation (e.g., having a good time with friends or feeling nauseous) 
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cause an individual to develop expectancies (e.g., anticipated reinforcement or 
punishment) regarding alcohol use, and thereby influence that individual’s future 
drinking choices.  Expectancy theory and research has suggested that individuals develop 
alcohol expectancies prior to initiating alcohol use, through vicarious learning from 
parents, peers, and other role models (Christiansen, Goldman, & Inn, 1982), and that 
these early expectancies influence the initiation and progression of adolescent drinking 
behaviors (Killen et al., 1996; Smith, Goldman, Greenbaum, & Christiansen, 1995).  
Furthermore, Smith et al. (1995) concluded that adolescents with more positive 
expectancies prior to drinking are more likely than other teens to engage in early 
drinking, and that their drinking experiences further reinforce these positive expectancies, 
leading to heavier alcohol use.  In this way, alcohol expectancies are proposed to mediate 
the relationship of early alcohol use and later heavy drinking behaviors. 
1.1.2  Age of Alcohol Initiation 
Some researchers have attempted to pinpoint the specific age at which drinking 
initiation places an adolescent at risk for later heavy and problem substance use (Forney, 
Forney, & Ripley, 1988; Grant & Dawson, 1997; Gruber, DiClemente, Anderson, & 
Lodico, 1996; Zhang, Wieczorek, & Welte, 1997).  Windle (1991) demonstrated that 10th 
graders who engaged in binge drinking (i.e., consuming 5 or more drinks in a row at least 
once in 2 weeks) were more likely than non-binge drinkers to have initiated alcohol use 
between the 4th and 8th grades.  Similarly, binge drinking in high school has been linked 
to regular use of alcohol in early adolescence, and to Diagnostic and Statistical Manual 
of Mental Disorders—Fourth Edition, Text Revision (American Psychiatric Association, 
2000) diagnoses of alcohol abuse and dependence by late adolescence (Chassin, Pitts, & 
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Prost, 2002; D'Amico et al., 2001).  Several studies have suggested that onset of drinking 
at or before age 12 is associated with heavy or problem drinking in later adolescence, 
including more frequent alcohol use, binge drinking, intoxication, and alcohol-related 
psychosocial problems (Forney et al., 1988; Gruber et al., 1996).  However, other studies 
propose that initiation of alcohol use as late as age 14, or grade 10, still is a risk factor for 
developing heavy drinking and problems with alcohol by late adolescence (Ellickson et 
al., 2001; Humphrey & Friedman, 1986).  The research has suggested that college 
students who are heavy drinkers initiate alcohol use about 3 to 4 years earlier than college 
students who abstain from alcohol use (Samson, Maxwell, & Doyle, 1989).  Moreover, 
although these studies have identified varying cutoff-ages, ranging from 12 to 15 years, 
they consistently suggest that initiation of alcohol use in early adolescence, particularly 
by the early high school years, places an individual at risk for problem alcohol use in 
later adolescence. 
Early initiation of alcohol use also has been linked with an increased risk of using 
other drugs.  Findings have suggested that starting to drink before age 13 doubles the risk 
of later cocaine, inhalant, and amphetamine use among adolescent males (Gruber et al., 
1996).  In the same study, female adolescents who began using alcohol before age 13 
were 5 times as likely to have used cocaine, 3 times as likely to have used inhalants and 
amphetamines, and 2 times as likely to have used marijuana by the 12th grade, as 
compared to girls who started drinking later (Gruber et al., 1996).  Other research has 
indicated that earlier onset of drinking predicts higher frequency of marijuana, cocaine, 
and other illicit drug use in adolescents (Barnes et al., 2002; Lo, 2000).  Therefore, it 
appears that early alcohol use initiation, particularly before age 13, has an influence on 
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adolescent problem behaviors that extends above and beyond heavy alcohol use, to the 
use and abuse of illicit drugs.    
1.1.3  Alcohol Initiation and Adult Substance Abuse 
 In addition to examining the links between alcohol use in early adolescence and 
problem substance use in the later teen years, some of the research has attempted to 
identify the patterns of adolescent alcohol use experienced by individuals who develop 
substance use disorders as adults.  For example, Guo et al. (2000) suggested that young 
adults (age 21) with alcohol use disorders were more likely to have initiated alcohol use 
in middle school and to have been “heavy episodic drinkers” (i.e., drank 5 or more beers 
in a row, one or more times in a month) in high school, as compared to other young 
adults.  Additionally, Guo et al. (2000) found significant differences in drinking 
transitions between adults with and without alcohol use disorders; those with alcohol 
abuse or dependence were more likely to have progressed from nonuse to use of alcohol 
between elementary and middle schools, and more likely to have progressed from nonuse 
or experimental use to heavy episodic drinking between middle and high schools.  The 
research also has shown that age of alcohol use onset remains a strong predictor of 
developing substance dependence as an adult, even when controlling for family history of 
alcoholism (Grant, 1998).  Furthermore, Deas, Riggs, Langenbucher, Goldman, and 
Brown (2000) presented findings suggesting that the time period between initiation of 
regular drinking and first symptom of alcohol dependence is significantly shorter for 
alcohol-dependent adolescents, as compared to adults with alcohol dependence (7 months 
versus 3 years).  Therefore, it appears that delaying onset of alcohol use until late 
adolescence, and slowing escalation of alcohol use during the adolescent years, may help 
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to prevent adolescent drinkers from developing problem substance use in adolescence 
and adulthood. 
1.1.4  Gender Differences 
 The literature suggests that adolescent girls, in middle school and high school, 
are less likely than adolescent boys to use and abuse alcohol and other drugs (Aseltine, 
Gore, & Colten, 1998; Barnes & Welte, 1986; Bauman & Phongsavan, 1999; Caetano, 
1997; Ellickson et al., 2001); however, recently the gender gap is narrowing, particularly 
for frequency of alcohol use (Johnston et al., 2000).  Furthermore, it is unclear whether 
gender influences the relationship between alcohol use initiation and later problem 
substance use.  Several studies have reported that adolescent boys and girls do not 
significantly differ in their age of alcohol use onset, but that boys report significantly 
heavier drinking than girls by late adolescence (Hawkins et al., 1997; Samson et al., 
1989), thereby suggesting that timing of alcohol use onset is a stronger risk factor for 
problem substance use among adolescent boys, as compared to girls.  Alternately, other 
studies have found no interaction between gender and alcohol use initiation in predicting 
subsequent problems with alcohol and drugs (Barnes et al., 2002; Grant & Dawson, 1997; 
Gruber et al., 1996; Windle, 1991).  Furthermore, given that the epidemiologic data 
report a greater prevalence of DSM-IV-TR (2000) substance use disorders among adult 
men as compared to women (Kessler et al., 1994), more research is needed to determine 
whether gender does interact with timing of alcohol use onset in predicting problem 
substance use, and to clarify the time period that constitutes a risk for adolescent girls and 
boys. 
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1.1.6  Racial/Ethnic Differences 
 For the sake of clarity and consistency, the term “Black” will be used throughout 
this paper to refer to persons who are non-Hispanic black and the term “Hispanic” refers 
to all persons of Hispanic or Latino origin (including those who also have identified as 
Black).  Although the primary sources of the literature cited may have used different 
terminology (e.g., African American or Latino), the current paper will use the 
aforementioned categories to refer to the same racial/ethnic groups.  
Recent epidemiologic evidence generally has indicated that minority adolescents 
use cigarettes, alcohol, and other drugs in lesser quantities and frequencies than White 
adolescents (Blum et al., 2000; Goodman & Capitman, 2000; Johnston et al., 2000; 
Kandel & Davies, 1996).  However, Hispanic youths, as compared to other ethnic groups, 
report the highest rates of overall alcohol and drug use in the 8th grade and the greatest 
use of dangerous illegal drugs, including cocaine and crack, by the 12th grade (Johnston 
et al., 2000).  Research also has indicated that, in lower-SES urban areas, some Hispanic 
adolescents (e.g., Dominicans) have higher rates of alcohol use than both White and 
Black adolescents (Bettes, Dusenbury, Kerner, James-Ortiz, & Botvin, 1990).   
Additionally, the initiation and progression of alcohol and drug use among ethnic 
minorities may vary from the patterns demonstrated among White youth.  The literature 
has indicated that Black adolescents initiate alcohol use later and increase their quantity 
of alcohol consumption more gradually than White adolescents (Hawkins et al., 1997; 
Thomas, Reifman, Barnes, & Farrell, 2000).  Also, Blacks tend to develop problems with 
alcohol at later ages than Whites (Herd, 1989).  Furthermore, among Black adolescents, 
as compared to Whites, the risk of developing an alcohol use disorder may not be 
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attenuated as much by later age of drinking initiation (Grant & Dawson, 1997).  
However, Hispanic adolescents have reported similar rates and patterns of alcohol use to 
White adolescents (Barnes et al., 2002; Windle, 1991), and, in adulthood, Black and 
Hispanic individuals remain at higher risk than Whites for developing alcohol-related 
problems, such as financial and legal difficulties, poor health, and interpersonal conflict 
(Caetano, 1997).  Furthermore, although the epidemiologic data report a lower prevalence 
of substance use disorders among minority adults, as compared to Whites (Kessler et al., 
1994; Robins, Locke, & Regier, 1991), minority populations remain at higher risk of 
drug-related morbidity (e.g., HIV infection) and mortality (Friedman et al., 1999; Kallan, 
1998; Stinson, Grant, & Dufour, 2001).  Therefore, it is important to continue to 
investigate the pathways and processes of adolescent alcohol and drug use among 
minority youth, and to elucidate the differences between minority racial/ethnic groups 
(e.g., Blacks vs. Hispanics).   
1.1.7  Summary 
 Although the literature has consistently linked early onset of alcohol use to later 
risky substance use behaviors, there are inconsistent findings on which age or grade of 
drinking initiation places an adolescent at greatest risk of developing subsequent 
problems with alcohol and drugs.  Furthermore, although adolescent girls may report 
lower rates of alcohol and drug use than adolescent boys, there are conflicting findings on 
gender differences in the onset and progression of alcohol and drug use throughout 
adolescence.  Finally, the research investigating racial/ethnic differences in adolescent 
alcohol use patterns has suggested that Black teens generally have lower rates of alcohol 
use than White or Hispanic adolescents, and that the relationship between alcohol use 
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onset and later problem substance use is not as strong among Black teens as compared to 
Whites.  More research is needed to pinpoint the specific age or grade at which drinking 
initiation places an adolescent at risk for later problem substance use.  Also, further 
research is needed to clarify gender and racial/ethnic differences in adolescent patterns of 
substance use onset and progression. 
1.2  Adolescent Substance Use and Depression 
When depression is discussed in this paper, efforts are made to differentiate 
diagnoses of major depressive disorder or other affective disorders, as defined by the 
DSM-IV-TR (2000), from subthreshold levels of depressive symptoms.  The term 
depressed mood will refer to specific depressive symptoms, as defined by the DSM-IV-
TR (2000), which include feelings of sadness and emptiness and increased tearfulness. 
Community and clinical studies have reported significant comorbidity between 
adolescent depression and substance use disorders (Kashani, Keller, Solomon, Reid, & 
Mazzola, 1985; Rohde, Lewinsohn, & Seeley, 1991; Van Hasselt, Null, Kempton, & 
Bukstein, 1993; Workman & Beer, 1989), as well as links between subclinical levels of 
depressed mood and heavy substance use (Cooper, Frone, Russell, & Mudar, 1995; Paton 
et al., 1977; Wills, DuHamel, & Vaccaro, 1995).  These findings are particularly 
troubling, since adolescents with comorbid depressive and substance use disorders tend to 
have greater psychosocial impairment and a more chronic and severe course of these 
disorders than those with only one disorder (Aseltine et al., 1998; Deykin, Buka, & 
Zeena, 1992; Kashani et al., 1985; Pettinati, Pierce, Wolf, Rukstalis, & O'Brien, 1997).  
In addition, comorbid depressive and substance use disorders have been linked to 
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increased rates of suicide attempts among adolescents (Wagner, Cole, & Schwartzman, 
1996).   
Despite the growing evidence that depression and problem substance use are 
linked in adolescent populations, the temporal order of onset of these disorders has been 
unclear.  Some research has suggested that depressive disorders more often follow the 
onset of substance use disorders in adolescents, rather than depression preceding 
substance abuse or dependence (Bukstein, Glancy, & Kaminer, 1992; Rohde et al., 1991).  
However, other research has concluded that depression tends to precede the development 
of substance use disorders in adolescents (Burke, Burke, & Rae, 1994; Christie et al., 
1988; Deykin, Levy, & Wells, 1987).  In fact, Christie et al. (1988) found that young 
adults who had a history of major depressive disorder were twice as likely to have a 
subsequent substance use disorder, as compared to those who did not have a previous 
depressive episode.  The occurrence of substance use disorders subsequent to depression 
supports the “self-medication” hypothesis of problem alcohol and drug use.   
Most research to date investigating the comorbidity of substance use disorders 
and depression has primarily looked at how one diagnosis influences the other, rather 
than at how particular depressive symptoms (e.g., depressed mood vs. vegetative 
symptoms) influence drinking behaviors.  However, some research has suggested that 
specific depressive symptoms, most notably negative affect or depressed mood, are 
related to alcohol or drug consumption in adolescents (Colder & Chassin, 1993; Cooper 
et al., 1995; Wills, Sandy, & Yaeger, 2002; Wills, Vaccaro, & McNamara, 1992).  
Furthermore, Paton et al. (1977) concluded that onset of marijuana use among 
adolescents may be related to previous depressed mood, and that marijuana users with 
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depressed mood are at risk of initiating use of other illicit drugs.  This existing research 
suggests that adolescents with depressed mood, as compared to those without those 
depressive symptoms, may be more likely to self-medicate their negative feelings with 
alcohol and drugs, and to engage in heavy substance use.  Furthermore, it is possible that 
adolescents who predominantly experience other depressive symptoms (e.g., tiredness, 
anhedonia) are less likely to use alcohol as a coping mechanism than those with 
depressed mood or negative affect (Johnson & Gurin, 1994).  This theory suggests that 
problem substance use in adolescents would be more likely to follow than precede the 
development of depressed mood, whereas other types of depressive symptomatology 
would appear after development of problem substance use, thereby explaining some of 
the conflicting findings in the current literature on the temporal onset of comorbid major 
depression and substance use disorders. 
1.2.1  Timing of Onset 
Although research has pointed to a correlation between depressed mood or major 
depressive disorder and problem substance use among adolescents, the age at which these 
symptoms or disorders develop is not clearly defined.  Therefore, it is difficult to predict 
at what age a depressed adolescent is most at risk of developing problems with alcohol or 
drugs.   
The age of onset for depression and substance use disorders may depend in part 
on which disorder is primary.  For example, among a sample of comorbidly depressed 
and substance abusing adolescents, those with primary major depressive disorder 
developed depressive symptoms around age 11, whereas those with a primary substance 
use disorder had a significantly later onset of depression—around age 15 (Bukstein et al., 
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1992).  Also, Bukstein et al. (1992) reported a smaller time period between onset of 
depression and substance abuse in adolescents with primary depressive disorders, as 
compared to those with primary substance abuse.  In another sample of substance 
dependent adolescents, those with comorbid depression developed substance use 
disorders at earlier ages (mean age 11.8 years), as compared to those without comorbid 
depressive disorders (mean age 12.7 years) (Deykin et al., 1992).  However, Burke et al. 
(1994) concluded that adolescents with mood disorders were at risk of developing 
substance use disorders between the ages of 15 and 19 years.    
Although studies have linked subclinical levels of depressed mood and heavy 
substance use in adolescents, the age at which these symptoms or behaviors tend to 
develop remains unclear.  Kumpulainen (2000) showed that depressive symptoms, as 
measured by the Children’s Depression Inventory (Kovacs, 1992), at age 12 predicted 
heavy use of alcohol at age 15.  Further research is needed to clarify the concurrent 
relationship between depressed mood and substance use, as well as the predictive 
relationship between depressed mood and subsequent risky substance use.   
1.2.2  Gender Differences 
Gender differences may partly explain the inconsistent findings on the temporal 
onset of depression and substance use disorders in adolescence.  The research generally 
has found that adolescent girls are more likely to develop major depressive episodes or 
depressed mood and boys are more likely to develop substance use disorders (Aseltine et 
al., 1998; Garrison, Jackson, Marsteller, McKeown, & Addy, 1990).  As early as the 7th 
grade or as young as 11 years old, girls have reported higher rates of depressive 
symptomatology than boys (Albert & Beck, 1975; Garrison et al., 1990; Marks, Malizio, 
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Hoch, Brody, & Fisher, 1983).  Also, girls who report depressed mood may be more 
likely than boys with depressed mood to develop subsequent substance use disorders 
(Reinherz, Giaconia, Carmola Hauf, Wasserman, & Paradis, 2000).  Among adolescents 
with conduct problems, depressed mood also appears to increase girls’, but not boys’, risk 
of smoking cigarettes (Whalen, Jamner, Henker, & Delfino, 2001).  Similarly, Bukstein 
et al. (1992) showed that adolescent girls with substance use disorders were significantly 
more likely than adolescent boys to have a comorbid affective disorder.  Furthermore, 
there appear to be gender differences in the temporal onset of these disorders, with 
female adolescents being more likely to have a primary depressive disorder before 
developing a substance use disorder, and male adolescents being more likely to have 
primary substance dependence and subsequent onset of major depression (Deykin et al., 
1992).   
There are significant gender differences in depression and substance use disorders 
in the adult population, as well, with more men than women reporting a history of 
substance abuse or dependence, and more women than men reporting a history of a major 
depressive episode (Robins et al., 1991).  Epidemiologic data also have reported a higher 
prevalence of comorbid major depressive disorder in women with alcohol use disorders, 
as compared to men with alcohol use disorders (Helzer & Pryzbeck, 1988; Kessler et al., 
1997).  Moreover, there appear to be gender differences in the course and severity of 
comorbid substance use and depressive disorders in adult populations.  In a sample of 
alcohol-dependent adults, men with comorbid major depressive disorders had more 
severe alcohol use disorders (e.g., more alcohol-related problems, higher quantity of 
drinking, and more dependence) than women with comorbid major depressive disorders 
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(Pettinati et al., 1997).  However, research has indicated that both adolescent and adult 
women with comorbid major depressive disorders and substance use disorders tend to 
have longer and more severe depressive episodes than comorbidly depressed and 
substance-dependent men (King et al., 1996; Pettinati et al., 1997).   
1.2.3  Racial/Ethnic Differences 
Since comorbidity studies have utilized predominantly White adolescents 
(Aseltine et al., 1998; Biglan, Duncan, Ary, & Smolkowski, 1995; Deykin et al., 1992; 
King et al., 1996; Reinherz et al., 2000; Scheier & Botvin, 1997), the relationship 
between depression or depressed mood and problem substance use in minority 
adolescents remains largely unexplained.  Although Black adolescents have reported less 
alcohol and drug use than White teens, several studies have indicated that Black and 
Hispanic adolescents have higher rates of depressed mood or depressive disorders than 
White adolescents (Garrison et al., 1990; Gritz et al., 1998; Roberts, Roberts, & Chen, 
1997).  Therefore, the correlation between depressed mood and substance use may be 
weaker among minority adolescents, as compared to White adolescents.  However, these 
patterns may vary, depending on the specific racial/ethnic group.  For example, recent 
findings suggest that depressed mood predicts smoking behavior among White and 
Hispanic adolescents, but not among Black adolescents (Gritz et al., 1998).  Additionally, 
research has suggested that Black adolescents are more likely than Hispanic adolescents 
to use alcohol to cope with psychological distress (Brannock & Schandler, 1990).  
Therefore, differences in the onset and development of depressed mood and substance 
use may exist both between minority and White adolescents, and within the minority 
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adolescent population—between Hispanic and Black teens.  However, the literature has 
not provided consistent data on these differences.     
1.2.4  Summary 
The relationship between depressive disorders or depressed mood and problem 
substance use among adolescents is complex, and does not follow a consistent pattern or 
temporal sequence.  It appears that the temporal relationship between these disorders can 
be explained in part by gender, with adolescent girls more often experiencing a primary 
depressive disorder and boys more often experiencing a primary substance use disorder.  
Race/ethnicity also may explain differences in the developmental trajectories of these 
disorders in adolescence.  Although depression may not always precede substance use 
disorders in adolescents, it appears that a subthreshold level of depressed mood may 
predispose adolescents to problem substance use.  Therefore, by examining only 
diagnoses of depression and substance use disorders, as opposed to specific depressive 
symptoms and substance use behaviors, the research may be neglecting important 
information about the trajectories and risk factors for psychological and behavioral 
problems in adolescents.  It is suggested that future research continue to examine 
subthreshold levels of depressed mood and substance use among adolescents.  Also, more 
research is needed to clarify gender and racial/ethnic differences in the relationship 
between depressed mood and risky substance use behaviors.  
1.3  Rationale for Current Study 
The existing literature has presented conflicting findings on which age or time 
point of alcohol use initiation constitutes the greatest risk for later risky alcohol and drug 
use.  It remains unclear whether having started using alcohol in elementary school is 
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more predictive of subsequent heavy and problem substance use, than having initiated 
alcohol use during middle school or during high school.  Furthermore, most of the past 
research in this area has utilized either predominantly White samples (Chassin et al., 
2002; Gruber et al., 1996; Samson et al., 1989; Thomas et al., 2000) or samples that are 
representative of the U.S. population (Grant, 1998; Lo, 2000; Windle, 1991), and often 
have overlooked gender and racial/ethnic differences in the onset and progression of 
alcohol and drug use.   
Additionally, most of the past research on adolescent depression and substance 
use has utilized primarily White, middle-class samples (Aseltine et al., 1998; Biglan et 
al., 1995; Deykin et al., 1992; Deykin et al., 1987; King et al., 1996; Reinherz et al., 
2000; Scheier et al., 1997), thereby neglecting the minority adolescent population.   
Furthermore, many studies that have examined timing of onset of depressive and 
substance use disorders rely on retrospective reporting of symptoms (Bukstein et al., 
1992; Burke et al., 1994; Christie et al., 1988; Deykin et al., 1992; Deykin et al., 1987; 
Rohde et al., 1991), instead of tracking those symptoms longitudinally.  Moreover, these 
same studies have investigated links between clinical diagnoses of depressive and 
substance use disorders, and have ignored subthreshold levels of depressed mood or 
specific substance use behaviors. 
Therefore, the current study expands on past research by identifying the odds of 
engaging in risky substance use behaviors in high school, for multiple time points in early 
adolescence.  The present research also adds to the existing literature by examining the 
links between subthreshold levels of depressed mood and substance use behaviors, both 
cross-sectionally and longitudinally, from early to mid-adolescence.  The current study 
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elucidates some of the gender differences between alcohol use initiation and risky 
substance use, and between depressed mood and risky substance use.  Furthermore, 
unlike most of the past research in adolescent substance use, the present research utilizes 
a predominantly Black and Hispanic sample of adolescents, of low socioeconomic status 
(SES), residing in an urban area.  Although minority adolescents and adults generally 
report lower rates of substance use than Whites (Johnston et al., 2000), minority adults 
experience more alcohol and drug-related psychosocial and medical problems than White 
adults (Caetano, 1997).  Additionally, minority adolescents, particularly those residing in 
inner-city environments, are exposed to a plethora of social and health-related risks—
including violence, delinquency, early pregnancy, HIV, and other sexually transmitted 
diseases—which have been linked with alcohol and drug involvement (Blum et al., 2000; 
Luster & Small, 1994; Malow, Devieux, Jennings, Lucenko, & Kalichman, 2001; 
Windle, 1990).  Making matters more complicated is the existing research pointing to 
differences between Black and Hispanic adolescents in rates and patterns of alcohol and 
drug use (Bettes et al., 1990; Brannock & Schandler, 1990; Gritz et al., 1998; Johnston et 
al., 2000).  Therefore, the current study offers important contributions to the area of 
minority adolescent substance use and abuse. 
1.4  Hypotheses 
 This study presents descriptive data on rates of substance use behaviors and 
depressed mood among urban, minority adolescents, with attention to gender and 
racial/ethnic differences.  Then, the first part of this study examines the effect of timing 
of alcohol use initiation on later risky alcohol and drug use behaviors in the current 
sample.  The second part of this study investigates the relationship between depressed 
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mood and substance use, both cross-sectionally and longitudinally, from early to mid-
adolescence. 
1.4.1  Descriptive Statistics 
 It was hypothesized that these adolescents would report minimal alcohol and drug 
use at the 7th grade survey, but that rates of substance use would increase steadily to the 
10th grade survey.  Furthermore, it was hypothesized that boys would report higher rates 
of frequent and heavy alcohol use and any illicit drug use than girls, and that this gender 
difference would widen with each successive survey.  Also, lower rates of substance use 
among Black students as compared to Hispanic students, across all three surveys, were 
hypothesized.  
Following past research, it was hypothesized that girls would report more 
depressed mood than boys, and that Black adolescents would report more depressed 
mood than Hispanic adolescents. 
1.4.2  Part 1: Timing of Alcohol Use Initiation 
 It was hypothesized that earlier alcohol use onset would increase the odds of 
engaging in risky substance use behaviors—defined as frequent drinking, frequent 
intoxication, binge drinking, using illegal drugs, and substance use-related psychosocial 
problems—and future intentions to drink, in mid-adolescence.  More specifically, this 
hypothesis stated that those adolescents who had started drinking by the fall of the 7th 
grade would be at greater risk of engaging in risky substance use behaviors in the 10th 
grade, as compared to those adolescents who abstained from alcohol use or who started 
using alcohol at later time points.  Furthermore, it was hypothesized that the risk of 
engaging in risky substance use behaviors in the 10th grade would decrease with each 
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successive point of alcohol use initiation: between the 7th and 8th grades, and between the 
8th and 10th grades.   
Secondly, similar timing of alcohol use initiation among male and female 
adolescents was hypothesized.  Additionally, it was hypothesized that more Hispanic 
adolescents than Black teens would report early drug use.  Furthermore, it was 
hypothesized that the effect of timing of alcohol use initiation on later risky substance use 
would be stronger for adolescent boys as compared to adolescent girls, and stronger 
among Hispanic adolescents than among Black adolescents.  
1.4.3  Part 2: Depressed Mood and Risky Substance Use 
It was hypothesized that depressed mood and substance use would be positively 
correlated among these adolescents at the 8th and 10th grade surveys.  It was also 
hypothesized that 8th grade depressed mood will predict 10th grade risky substance use (as 
defined in Part 1), with this relationship being stronger for adolescent girls versus boys.    
However, it was unclear whether the relationship between depressed mood and risky 
substance use would vary depending on race/ethnicity.  Therefore, potential differences 
based on race/ethnicity were explored.   
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CHAPTER 2: METHOD 
2.1  Participants 
The proposed study utilized survey data from a school-based, risk-prevention 
program entitled Reach for Health, which was developed by the Education Development 
Center, Inc. (EDC), based in Newton, MA.  Reach for Health (RFH) is part of a multi-site 
research agreement funded through the Office of Minority Health and the National 
Institute of Child Health and Human Development.  Since 1994, EDC, through the RFH 
program, has been evaluating health-related interventions in three Brooklyn, NY middle 
schools with predominantly Black and Hispanic students of low socioeconomic status.  
Reach for Health has investigated student health risks, such as substance use, violence, 
and sexual behaviors, and has implemented cognitive and behavioral interventions to 
promote and maintain students’ healthy lifestyles (O'Donnell, O'Donnell, & Stueve, 
2001; O'Donnell, Stueve, San Doval, Duran, Haber, et al., 1999; O'Donnell, Stueve, San 
Doval, Duran, Atnafou, et al., 1999). 
The current study investigated risk factors for substance use among two cohorts of 
students involved in the initial RFH program.  Students in one cohort were enrolled in the 
RFH study in 1994 and students in a second cohort were enrolled in RFH one year later, 
in 1995.  Each cohort was comprised of students from three Brooklyn middle schools, 
two intervention sites and one control site.  Students from the first cohort were surveyed 
in the 7th, 8th, 10th, and 11th grades (Fall 1994 through Spring 1999) and students from the 
second cohort were surveyed in the same grades (Fall 1995 through Spring 2000).  
Students in these schools generally had below-average standardized test scores (i.e., 
below the New York City average), low attendance, low graduation rates, high risk of 
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health problems (e.g., HIV and other STD infection, teen pregnancy, violence-related 
injuries), and limited access to health-related resources.  Twelve hundred eighty-seven 
students completed all three middle school surveys and 970 (75%) of these received a 
follow-up survey in the spring of the 10th grade (O'Donnell et al., 2001).  Since students 
who participated in the middle school surveys enrolled in more than 120 high schools in 
five different boroughs, it was not feasible to locate and resurvey all of the students in the 
10th grade (O'Donnell et al., 2001).  However, RFH investigators worked with district 
superintendents, principals, and school administrators to locate and resurvey as many 
youth as possible, including those who attended school regularly and those who did not 
(O'Donnell et al., 2001).   
The current study utilized the sample of students who completed surveys in the 
fall semester of the 7th grade and spring semester of the 8th grade.  Special education 
students (n=98) were excluded, since their surveys were modified and did not include all 
applicable items for this study.  The complete sample consisted of 1213 students, and the 
subsample that also completed the 10th grade survey was comprised of 912 adolescents. 
2.2  Procedure 
During the 1994 and 1995 school years, trained field interviewers administered 
the Student Health Survey (SHS) to middle school students in their classrooms, in order 
to obtain baseline data (Education Development Center, Inc. [EDC], 1996).  Written 
parental consent and assent from the students was obtained before survey administration, 
and completed forms were kept in a locked cabinet at EDC headquarters.  Information 
provided to the parents and students was available in English and Spanish.  Procedures 
for obtaining consent are detailed elsewhere (O'Donnell et al., 1997).  At baseline, 78% 
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of the parents in the first cohort (year of enrollment: fall 1994) and 84% of parents in the 
second cohort (year of enrollment: fall 1995) agreed to their child’s participation.  
Greater than 99% of students with parental consent completed surveys, resulting in a 
survey completion rate of 77% and 83% for the first and second cohort, respectively 
(O'Donnell et al., 1997).  To ensure confidentiality, the completed questionnaires did not 
include participant names.  Each participant was assigned a confidential code number and 
the lists that linked names to code numbers were kept in a locked file at EDC 
headquarters.  This author did not have access to student names or other identifying 
information. 
After baseline data were collected in the fall semester of the 7th grade, students at 
2 schools received a RFH intervention, while students at the 3rd school received the 
standard New York City health curriculum.  At one intervention school, classrooms were 
randomly assigned to either (1) the RFH classroom instruction only, or (2) the RFH 
classroom instruction plus Community Youth Service (CYS) program.  The RFH 
classroom instruction was comprised of the Teenage Health Teaching Modules (EDC, 
1991) along with components from other adolescent health curricula.  The classroom 
curriculum included lessons on substance abuse, violence, and sexual behaviors and 
health.  Students in the classroom curriculum plus CYS program also spent about 3 hours 
per week with their class in a community placement site (e.g., nursing home, day care 
center).  The other intervention school received the RFH classroom instruction plus 
school-based health clinic services, which included health screenings for all students who 
received parental consent.  A recent study using RFH data found that middle school 
students assigned to the combined classroom and CYS program reported significantly 
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less sexual activity at a six-month follow-up, as compared to students who received the 
standard city health curriculum (O'Donnell, Stueve, San Doval, Duran, Haber et al., 
1999).   
Follow-up surveys were administered to students in both cohorts in the spring 
semesters of the 7th, 8th, 10th, and 11th grades, to assess the effectiveness of RFH 
initiatives.  Although the complete RFH interventions ended in the 8th grade, some 
students received RFH “boosters” in the 10th grade, after completion of the 10th grade 
follow-up survey.  The students who previously had received a RFH intervention were 
randomly assigned in the 10th grade to either the RFH booster group or to a general health 
promotion workshop.  The RFH “booster” consisted of 6 hours of activities highlighting 
core lessons and skills learned in the RFH classroom curriculum.    
The current study utilized data from the baseline survey and 2 follow-up surveys, 
administered in the fall semester of the 7th grade and the spring semesters of the 8th and 
10th grades.   
2.3  Measures 
The Student Health Survey (SHS) is a self-report measure of various attitudes and 
behaviors, including substance use, depressive symptoms, perceptions of families and 
peers, violence, and sexual behaviors.  The original survey items were adopted from 
multiple sources, including the Centers for Disease Control and Prevention (CDC) Youth 
Risk Behavior Survey (YRBS; 1991).  Formative research, including focus groups and 
interviews with community members and leaders, was conducted on the SHS to insure 
that it was appropriate for the current sample, in terms of developmental stage, cultural 
background, and gender.  Survey questions were written for a 6th grade reading level, 
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thereby accommodating the language skills of the students in this sample.  Questionnaires 
also were available in English and Spanish.  In the spring of 1994, the SHS was pretested 
on approximately 800 7th grade students from the three participating schools (see Stueve 
& O’Donnell, 2000).  Results of this pretest showed that the SHS was an acceptable 
length, that item distributions were reasonable, and that the survey scales were reliable.       
The SHS was revised before administration to 10th grade students, adding items 
related to racial/ethnic identification and discrimination, social support, substance use 
attitudes and expectancies (e.g., Christiansen et al., 1982; Keefe, 1994), and intrafamilial 
stress (i.e., Hudson, 1982), among others.   
In addition to demographic information, the proposed study employed selected 
items measuring substance use behaviors and depressed mood.  All items and response 
options utilized in the present study are presented in Appendix A. 
2.3.1  Demographic Information 
 Items identifying the participants’ gender, race/ethnicity, age, year of enrollment 
(cohort), and intervention status were employed in the current study.  For the purposes of 
the current study, the term “Black” refers to persons who are non-Hispanic black (e.g., 
African American) and the term “Hispanic” refers to all persons of Hispanic or Latino 
origin (including those who also identified as Black).  Students of Hispanic students were 
primarily of Puerto Rican and Central American descent. 
2.3.2  Substance Use   
Substance use items, measured at each time point, were adapted from the CDC 
YRBS (1991).  The current study utilized the following items from the 7th, 8th, and 10th 
grade surveys: ever using alcohol, past month frequency of alcohol use, next year 
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intention to use alcohol, ever getting drunk or high, past year frequency of getting drunk 
or high, ever using marijuana, and ever using cocaine.  Two new substance use items 
were added at the 10th grade survey and were employed in the current analyses.  These 
items assessed past month frequency of consuming 5 or more drinks in a row (binge 
drinking) and past year frequency of alcohol or drug-related psychosocial impairment 
(e.g., being late to work or school).  Whereas the original substance use items measured 
lifetime reports and frequency of recent substance use, these supplemental items 
identified students who were drinking heavy quantities of alcohol and suffering negative 
consequences from their substance use, both of which are indicative of problem 
substance use and potential substance use disorders. 
For the purposes of this study, questions with more than two response options 
were recoded into binary categories.  The question assessing intentions to drink alcohol in 
the next year were recoded so that response options 1 and 2 (“no” and “not sure”) were 
collapsed into one category (0), and response option 3 (“yes”) is the alternate category 
(1).  Four additional substance use items—past month frequency of alcohol use, past year 
frequency of intoxication, past month frequency of binge drinking, and past year 
frequency of substance-related psychosocial impairment—each had between 3 and 7 
response options.  Examination of the distribution of responses to these items revealed 
significant positive skewness.  In fact, at each grade (7th, 8th, and 10th) over 70% of 
students denied engaging in these substance use behaviors within the specified time 
period, and a very small percentage of students endorsed responses representing heavy or 
frequent substance use behaviors.  Therefore, the pattern of responses supported recoding 
these variables into binary categories.  Furthermore, the current study utilized these 
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binary categories to differentiate “risky” substance use (e.g., behaviors that are indicative 
of heavy or problem alcohol and drug use) from “non-risky” substance use.  The 
determination of what constitutes “risky” substance use among adolescents is based on 
the existing literature, as described below.   
Risky substance use.  The present research has defined risky substance use as 
moderate-heavy alcohol use, getting intoxicated, using illicit drugs (marijuana and/or 
cocaine), binge drinking, and/or having impaired psychosocial functioning related to 
substance use.   According to Scheier et al. (1997) and Braddiza, Reifman, and Barnes 
(1999), drinking at least one time per week constitutes moderate to heavy alcohol use 
among 8th to 10th graders or 13 to 16 year-olds, respectively.  Therefore, in the current 
research, the item assessing frequency of drinking in the past month was dichotomized to 
reflect drinking one or more times per week (1) or drinking less than once per week (0).  
Also, in their definition of “alcohol misuse,” Bradizza et al. (1999) included adolescents 
(ages 13 to 16 years) who were drunk at least one time in the past year.  Following this 
classification, the current study dichotomized responses to the item assessing frequency 
of getting drunk or high; those students reporting getting drunk or high any time in the 
past year were assigned a value of one (1) and those reporting no intoxication in the past 
year were identified with a zero (0).  Braddiza et al.(1999) also classified those who 
consumed five or more drinks in a row (e.g., heavy episodic drinking or binge drinking) 
at least once in the past year as “alcohol misusers.”  Therefore, in the current study, the 
item assessing frequency of binge drinking in the past month was recoded into binary 
categories (1 and 0), representing one or more occasion of binge drinking in the past 
month (risky substance use), and no binge drinking in the past month (non-risky 
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substance use).  Furthermore, the literature generally has defined problem substance use 
as having negative social, health, academic, or legal consequences resulting from alcohol 
or drug use (Jessor, 1987; Stice, Barrera, & Chassin, 1998).  Therefore, the current 
research classified responses to item assessing frequency of alcohol or drug-related 
psychosocial impairment into binary categories reflecting risky (having any substance-
related psychosocial problems) or non-risky substance use (no alcohol or drug-related 
negative consequences).  Finally, the current study employed a new substance use 
outcome measure, created by compiling from responses to individual items assessing 
lifetime use of marijuana and cocaine.  This new variable identified students who had 
ever used either marijuana or cocaine (1) and those who had never used either illicit drug 
(0).  Since marijuana and cocaine are illicit drugs, the current study considered any use of 
either drug to be risky substance use.   
2.3.3  Depressed Mood 
Depressed mood was measured at two time points (8th and 10th grades), using six 
depressive symptom items from the negative mood subscale of the Children’s Depression 
Inventory (CDI; Kovacs, 1992).  Each item had 3 response choices, which are scored 
from 1 to 3.  These responses were recoded into scores of 0 to 2, for purposes of the 
current research.  On some items, a higher score indicated a higher degree of depressed 
mood.  Other items were scored in the opposite direction, with a low score indicating 
more depressed mood.  Therefore, some of the depressive symptom items were reverse 
coded so that all high scores represented greater depressed mood.  Then, a composite 
score of the 6 items was established, ranging from 0 to 12, with higher scores indicating 
greater depressed mood.   
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Psychometric properties.  The complete CDI possesses good psychometric 
properties.  Finch, Saylor, Edwards, and McIntosh (1987), concluded that the test-retest 
reliability of the CDI among normal children and adolescents was .82 for 2 weeks and .66 
to .67 for 4 to 6 weeks.  Smucker, Craighead, Craighead, and Green (1986) found that 
alpha indices of reliability for the CDI, among three samples of children and adolescents, 
ranged from .83 to .89 for males and from .85 to .89 for females.  Using these three 
samples, Smucker et al. (1986) also reported item total score correlations on the CDI 
between .40 to .49, p<.001.  The criterion validity of the CDI also has been supported in 
research; Knight, Hensley, and Waters (1989) found that scores on the CDI significantly 
discriminated between depressed and nondepressed outpatient and normal children.  In 
addition, Craighead, Curry, and Ilardi (1995) showed that the CDI total score was 
significantly different between participants with and without major depression.   
The current study utilized a subscale of the complete CDI measure.  Analysis of 
the normative sample showed that the CDI is comprised of 5 factors, including the 
negative mood subscale, which constitutes the measure of “depressed mood” in the 
current study (Kovacs, 1992, 2001).  In the normative sample, the negative mood 
subscale was highly correlated with the total CDI score (alpha=.81, p<.001) (Kovacs, 
1992, 2001).  Furthermore, the internal consistency of this subscale was .62 in the 
normative sample (Kovacs, 1992, 2001).  In an unpublished study utilizing the same 
cohorts of adolescents employed in the current study (Boohar, Geller, Stueve, & 
O'Donnell, 2002), the alpha reliability index for CDI negative mood subscale was .70 in 
the 7th grade and .72 at the 8th grade measurement.  In EDC preliminary studies, 
Cronbach’s alphas for the depressed mood scale ranged from .59 to .65.  Furthermore, 
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tests of discriminant validity showed that the negative mood factor produces statistically 
significant differences among diagnostic groups; children with Major Depressive 
Disorder and Dysthymic Disorder had the highest scores on this factor, and those with 
Adjustment Disorder with Depressed Mood had the lowest level of negative mood 
(Kovacs, 1992, 2001).  Therefore, although neither the complete CDI score nor the 
negative mood subscale score should be used to make a diagnosis of Major Depressive 
Disorder, it appears that the full scale and the negative mood subscale can be used as 
valid and reliable methods of screening for a potential mood disorder. 
Gender and racial/ethnic differences in CDI scores.  There have been conflicting 
findings on tests of gender and racial/ethnic differences in CDI scores.  In the normative 
sample, boys scored significantly higher than girls on the CDI (Kovacs, 1992, 2001).  
However, the research literature has been mixed, with some studies showing boys scoring 
higher (Finch, Saylor, & Edwards, 1985; Smucker et al., 1986), other studies finding that 
girls have higher CDI scores (Doerfler, Felner, Rowlison, Raley, & Evans, 1988; 
Reinherz et al., 1990), and other research revealing no gender differences in CDI scores 
(Faust, Baum, & Forehand, 1985; Haley, Fine, Marriage, Moretti, & Freeman, 1985).  A 
meta-analysis of studies examining CDI scores by gender found that from ages 8 to 12 
years, boys scored higher than girls on the CDI (although this difference was 
nonsignificant), and starting at age 13, girls scored significantly higher than boys on the 
CDI (Twenge & Nolen-Hoeksema, 2002).   
Elevated CDI scores have been found among certain racial/ethnic groups, most 
notably Hispanic adolescents.  In several studies, Hispanic teens had significantly higher 
CDI scores, as compared to White adolescents (Worchel et al., 1990) and other 
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racial/ethnic groups, including Blacks and Asians (Siegel, Aneshensel, Taub, Cantwell, & 
Driscoll, 1998).  A meta-analysis by Twenge and Nolen-Hoeksema (2002) concluded that 
White and Black adolescents tended to score similarly on the CDI, while Hispanic teens 
had significantly higher scores than both of these other racial/ethnic groups.   
2.3.4  Using Self-Report Measures  
The parameters of the current study did not permit the assessment of depressive 
symptoms through clinical interview or the measurement of substance use through 
behavioral observation or biochemical assays.  Instead, the present research utilized the 
SHS to elicit students’ self-reports of depressed mood and substance use.  Although the 
responses to self-reports are not verifiable and are subject to distortion due to social 
desirability or as a “cry for help,” self-report measures are widely used in substance use 
research since they can be developed quickly and used economically (Baker & Brandon, 
1990).  Furthermore, past research has shown that children, adolescents, and adults can 
provide reliable and valid self-reports of mood states (including depression and anxiety) 
and alcohol and drug use (Knight et al., 1989; Smucker et al., 1986; Williams, Toorney, 
McGovern, Wagenaar, & Perry, 1995).   
2.4  Statistical Plan 
2.4.1  Power Analysis   
A power analysis was performed prior to running the analyses.  Using Cohen’s 
(1992) power tables, a 2x2 chi square analysis, with an alpha of .05, a small effect size 
(.10), and sample sizes of 1213 (full sample) and 912 (subsample), would have produced 
powers of .94 and .86, respectively.  A 2x3 chi square chi square analysis, with an alpha 
of .05, a small effect size (.10), and sample size of 1213, would have produced power of 
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.89.  The 2x3 and 2x4 chi square analyses, with an alpha of .05, small effect size (.10), 
and sample size of 912, and would have produced powers of .78 and .72, respectively.  
However, with a medium effect size (.30), these same analyses would have produced 
power of .99.  Additionally, regression analyses (alpha=.05; n=912), with a small effect 
size (.02), and 6 independent variables and 3 interaction terms, would have produced 
power of .99 for each variable.  Therefore, it was anticipated that the analyses would find 
relationships between variables if they truly existed. 
2.4.2  Descriptive Statistics  
Demographic characteristics of the sample, including age, gender, and 
race/ethnicity are presented in the results section for the 7th and 10th grade survey 
responses.  These data are presented at these two time points in order to account for 
sample differences that resulted from attrition of participants.  Chi square analyses were 
performed to explore demographic differences in attrition rates.  These analyses 
compared the age, gender, and race/ethnicity of respondents who completed all 3 surveys 
(7th, 8th, and 10th grades) versus those who completed only the middle school surveys.   
2.4.3  Frequency Data 
Frequency data on alcohol and drug use behaviors and depressed mood are 
presented, by gender and grade, and then by race/ethnicity and grade.  Chi square 
analyses were performed to test for significant differences in rates of substance use 
behaviors and depressed mood, by gender, race/ethnicity, age at baseline (11-12 years vs. 
13-14 years), and year of study enrollment (1994 vs. 1995).  By examining outcome 
variables for each year of study enrollment, the current study identified potential 
differences based on cohort.  Finally, the study assessed potential attrition biases by 
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comparing the 8th grade substance use behaviors of those who were followed to the 10th 
grade survey and those who did not continue the study past the 8th grade survey. 
2.4.4  Part 1: Timing of Alcohol Use Initiation 
Categorizing alcohol use initiation.  Respondents were categorized into 4 groups 
according to the timing of reported alcohol use onset: those who initiated drinking by the 
7th grade survey, those who initiated drinking between the 7th and 8th grades (during 
middle school), those who initiated drinking between the 8th and 10th grades (early high 
school), and those who never drank alcohol.  Since some students were inconsistent in 
their responses from one survey to another (e.g., they reported having used alcohol in the 
7th grade and reported never having used alcohol in the 8th grade), consistency rules were 
applied.  Respondents were categorized based on when they first reported drinking, even 
if they later denied ever having used alcohol.  As Stueve and O’Donnell (2000) have 
discussed elsewhere, a number of adolescents surveyed in the Reach for Health study 
were inconsistent in their responses to questions about substance use and other risky 
behaviors (e.g., sexual intercourse).  Stueve and O’Donnell (2000) found that adolescents 
who reported a decrease in substance use involvement across surveys were more likely 
than students who reported similar levels of substance use at the two surveys to give 
inconsistent answers to questions about substance use from one survey to the next.  Since 
the current study imposed the aforementioned consistency rules to handle discrepant 
responses between surveys, thereby increasing the potential for biased results, all logistic 
regression analyses were run a second time excluding inconsistent responders.  
Furthermore, comparisons were made between consistent and inconsistent responders, in 
terms of demographic variables and attrition rates.   
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Pattern of alcohol use initiation.  Frequency data on timing of alcohol use 
initiation were run on the subsample of students who completed all three surveys 
(n=912).  These data show how many students reported starting to drink at each time 
point (by the 7th grade, between the 7th and 8th grades, and between the 8th and 10th 
grades), as well as how many students reported that they abstained from alcohol use at all 
3 surveys.  Chi square analyses examined the relationship of timing of alcohol use onset 
to gender and race/ethnicity.     
Longitudinal analyses.  Frequency data on 10th grade risky substance use 
behaviors by timing of alcohol use initiation are presented, for males and females, and for 
Black and Hispanic students.  A series of logistic regression analyses examined the 
relationship between timing of alcohol use initiation and risky substance use behaviors at 
the 10th grade.  All regression analyses controlled for gender, race/ethnicity, age, and year 
of study enrollment.  These variables were recoded so that female, Hispanic, older age 
(13-14 years old vs. 11-12 years old in 7th grade), and enrolled in 1995 (vs. 1994) were 
given values of 1, and alternate categories (male, Black, younger age, and enrolled in 
1994) were given values of 0, making them the reference groups.  Logistic regression 
analyses were run first entering only control variables (gender, race/ethnicity, age, and 
year of enrollment) and then run again entering control variables and timing of alcohol 
use onset.  Chi square tests of the model coefficients and the Wald statistics from each of 
these logistic regression analyses were compared in order to determine whether timing of 
drinking initiation was significantly predictive of the selected outcome variables.   
The first set of logistic regression analyses utilized the entire sample of 10th 
graders (abstainers and alcohol users), and figured the odds of engaging in selected 
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substance use behaviors for 3 time points of alcohol use initiation: at 7th grade, at 8th 
grade, and at 10th grade.  The reference group was comprised of students who reported 
never having used alcohol by the 10th grade survey.  Substance use outcomes for this first 
set of regression analyses included: having been drunk or high in the past year, ever using 
marijuana or cocaine, impaired psychosocial functioning related to substance use, and 
having plans to drink in the next year.  This first set of analyses included all students 
(including those who had not initiated drinking by the 10th grade), since all of the 
outcome variables could apply to alcohol abstainers as well as drinkers. 
The second set of logistic regression analyses used a subset of the sample—10th 
graders who had ever used alcohol—and figured the odds of engaging in selected 
substance use behaviors for the same 3 time points of alcohol use initiation.  The 
reference group included students who reported alcohol initiation at the 10th grade survey.  
Substance use outcomes for this second set of regression analyses included: frequent 
drinking, frequent intoxication (getting drunk or high), ever using marijuana or cocaine, 
binge drinking, and psychosocial problems related to substance use.  Since several of the 
substance use outcomes apply to only those adolescents who had previous experience 
with drinking, these analyses excluded alcohol abstainers.    
After initial analyses were run, additional logistic regression analyses tested for 
interactions of (1) timing of initiation by gender, (2) timing of initiation by race/ethnicity, 
and (3) timing of initiation by RFH intervention status.  This final interaction was 
conducted in order to address potential bias that may have been introduced by the RFH 
middle school programs that targeted substance use behaviors.  For the purposes of these 
analyses, the standard RFH classroom instruction was classified as treatment 1 (Tx1), the 
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RFH classroom plus Community Youth Service (CYS) program was classified as 
treatment 2 (Tx2), the RFH plus school-based health services was classified as treatment 
3 (Tx3), and the standard city health curriculum (control group) served as the reference 
group.  
Each interaction term was examined in a separate regression analysis.  Then, all 
interaction terms were entered into one logistic regression, and these results were 
compared to the analyses where interactions were tested separately.  Chi square tests of 
model coefficients and Wald statistics derived from logistic regression analyses with and 
without interaction terms were compared, in order to determine whether interaction terms 
were significantly related to substance use outcomes. 
Nonresponse to substance use outcomes.  Finally, to assess potential bias from 
nonreporting on selected survey items, comparisons were made between responders and 
nonresponders to substance use outcomes, on the basis of age, gender, and race/ethnicity. 
2.4.5  Part 2: Depressed Mood and Risky Substance Use 
Depressed mood and imputed values.  Since the depressed mood variable is a 
composite score of 6 independent items, the depressed mood score could not be 
calculated when respondents did not answer one or more of the individual items.  At the 
8th grade survey, 11.1% of students (n=135) did not respond to one or more depressed 
mood items.  The percentage of nonresponders at the 10th grade survey was identical 
(11.1%; n=101).  Thirty-two of these students did not respond to one or more depressed 
mood items at either survey (8th or 10th grade).   
Given the number of students who would be excluded based on missing depressed 
mood items, the present study followed the approach of Roth, Switzer, and Switzer 
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(1999), who recommend imputing missing items with the mean of a given person’s 
existing responses to scale items (mean person).  Roth, Switzer, and Switzer (1999) also 
suggest that imputation techniques should not be utilized when missing data exceeds 30 
to 40% of the total number of items in a scale.  Therefore, this study imputed mean 
person scores when 2 or fewer (33% or less) depressed mood items were missing.  Chi 
square analyses compared (1) students missing any depressed mood items and students 
who responded to all depressed mood items, and (2) students missing 2 or fewer 
depressed mood items (e.g., students for whom imputed values were used) and students 
missing 3 or more depressed mood items (e.g., students excluded from analyses).  
Furthermore, chi square and logistic regression analyses were run twice: one time using 
depressed mood scores with imputed values, and a second time using only respondents 
who answered all depressed mood items.  If different results were found when running 
the analyses a second time, these discrepancies are noted in the results section and 
explored in the discussion.    
Categorical treatment of depressed mood.  The distribution of depressed mood 
scores in the current sample was significantly positively skewed, with approximately 
70% of individual scores falling at or below 3 (out of 12).  Therefore, the current study 
classified depressed mood scores into 3 categories: low, average, and high depressed 
mood.  These categories were created based on Kovacs’ (1992, 2001) recommendations 
for interpretation of t-scores and percentile equivalents.  Raw scores of 0 correspond to t-
scores below 40 and percentiles below the 40th, which are classified as “below average” 
(Kovacs, 1992, 2001).  Therefore, in the current study, raw scores of 0, which represent 
the endorsement of no depressive symptoms, will fall into the category of “low” 
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depressed mood.  Raw scores from 1 to 4 correspond to a t-score between 40 and 60, and 
between the 40th and 88th percentile (Kovacs, 1992, 2001).  Since Kovacs suggests that 
this range of scores is “average,” the current study also will apply this distinction.  
Finally, raw scores from 5 through 12 have t-scores above 60 and are greater than the 90th 
percentile for depressed mood.  This range of scores is classified by Kovacs (1992, 2001) 
as “above average,” and the current study will categorize these scores as “high.”  For the 
full CDI score, a cutoff point of 20, which corresponds to a t-score between 60 and 65, 
has been proposed to identify probable depressive diagnoses (Kovacs, 1992, 2001).  
Other literature have suggested lower cutoff points (Doerfler et al., 1988; Hodges, 1990).  
However, Kovacs (1992, 2001) suggests that t-scores should be above 65 to be regarded 
as clinically significant (e.g., indicative of a depressive disorder).  Since the current study 
is interested in identifying any elevated level of depressive symptomatology, and not 
probable diagnoses of a mood disorder, the present analyses will include any depressed 
mood t-score above 60 in the “high” range.  
Cross-sectional analyses.  Frequency data on substance use behaviors are 
presented, by grade and level of depressed mood, in the results section.  Chi square 
analyses were performed to assess for significant differences in substance use outcomes 
by level of depressed mood, at both grades.  Separate chi square analyses were conducted 
for males versus females, and for Black students versus Hispanic students. 
Longitudinal analyses.  Frequency data on 10th grade risky substance use 
behaviors by level of depressed mood are presented, for males and females, and for Black 
students and Hispanic students.  Chi square analyses were conducted to test for 
significant differences in 10th grade rates of substance use depending on 8th grade level of 
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depressed mood, among each gender and racial/ethnic group.  Then, a series of logistic 
regression analyses were performed to assess the effects of 8th grade level of depressed 
mood on risky substance use behaviors at the 10th grade.  Low levels of depressed mood 
served as the reference group.  These analyses utilized the entire sample of 10th graders 
and included the following outcome variables: drinking at least one time per week during 
the past month, having been drunk or high in the past year, ever using marijuana or 
cocaine, binge drinking, and impaired psychosocial functioning related to substance use.   
  As in Part 1, the initial logistic regression analyses controlled for gender, 
ethnicity, age, and year of study enrollment.  These analyses also controlled for reports of 
ever having used alcohol by the 8th grade, since past experience with alcohol was 
expected to be a significant contributor to future substance use.  Analyses were run first 
entering only control variables and then run again including depressed mood, to 
determine whether depressed mood was significantly related to substance use outcomes, 
above and beyond demographic variables and past drinking experience.  Chi square tests 
of model coefficients and Wald statistics were calculated and compared for the regression 
equations with and without the depressed mood variable.  After initial analyses were run, 
additional logistic regression analyses tested for interactions of (1) depressed mood by 
gender, (2) depressed mood by race/ethnicity, and (3) depressed mood by RFH 
intervention.  The interaction terms were examined in separate regression analyses, and 
then entered together in one logistic regression.  
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CHAPTER 3: RESULTS 
3.1  Descriptive Statistics 
3.1.1  Demographics  
The sample of the current study included 1213 students from 3 Brooklyn middle 
schools.  At the first administered survey (fall 7th grade), 6.9% of the sample reported 
being 11 years old, 66.3% of the sample reported being 12 years old, 24.6% reported 
being 13 years old, 1% reported being 14 years old, and 1.2% did not report their age.  
The mean age of the sample was 12.2 years.  Five hundred sixty-six (566; 46.7%) 
students reported being male and 647 (53.3%) students reported being female.  Nine 
hundred thirty-three (76.9%) of the students were Black, 256 (21.1%) were Hispanic, 2 
(.2%) were White, 10 (.8%) were Native American or Alaskan Native, and 12 (1.0%) did 
not endorse any racial/ethnic category.  Given the low percentages of White and Native 
American students, all analyses involving race/ethnicity compared Black and Hispanic 
students.  White, Native American, and unidentified students were excluded from 
analyses that included racial/ethnic group as a variable of interest. 
 Nine hundred twelve students who completed the 7th grade and 8th grade surveys 
were followed to the 10th grade, when they completed the survey again.  The distribution 
of ages among this subsample was similar to the complete sample; the students ranged in 
age from 11 to 14 at the 7th grade, with a mean age of 12.2 years.  Although the exact age 
of participants at this later point of survey was not available, it was assumed that the 
students were 3-1/2 years older than they were at the 7th grade survey (e.g., mean age of 
15.7 years).  Among the reduced 10th grade sample, 399 (43.8%) students reported being 
male and 513 (56.3%) students self-identified as female.  The distribution of self-reported 
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race/ethnicity also was similar to the overall sample.  Seven hundred eleven (711; 78.0%) 
students reported their race/ethnicity as Black, 190 (20.8%) self-identified as Hispanic, 1 
(.1%) self-identified as White, 2 (.2%) self-identified as Native American, and 8 (.9%) 
were unidentified.  On the whole, the 10th grade subsample did not differ in distribution 
of age, sex, and race/ethnicity from the full sample. 
 Demographic comparisons were made between respondents who completed all 
three surveys (7th, 8th, and 10th grade surveys) and those who did not complete the 10th 
grade survey.  Chi square analyses revealed that a larger percentage of boys versus girls 
dropped out of the study after middle school (29.5% versus 20.7%; χ2 (1)=12.52, p<.001).  
However, there were no significant differences in attrition rates between age groups (11-
12 years old versus 13-14 years old at 7th grade survey) or racial/ethnic groups (Blacks 
versus Hispanics).   
3.1.2  Frequency Data by Gender   
Table 1 displays proportions of males and females, at each of the three time 
points, who reported specified alcohol and drug use behaviors and high levels of 
depressed mood (above the 90th percentile in the normative sample; see Statistical Plan 
for discussion of depressed mood categories).  In the 7th grade, 24.7% of boys and 26.0% 
of girls reported ever having used alcohol.  The number of students who had experience 
with alcohol continued to rise through the 8th grade and early high school; the data show 
that 63.9% of boys and 63.7% of girls had used alcohol by the 10th grade.  The trend is 
similar among other measures of substance use.  For example, reports of ever having 
been drunk or high rose from 2.5% to 26.8% among boys, and from 4.9% to 26.1% 
among girls, between the 7th and 10th grades.  On the other hand, reports of high levels of  
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Table 1   
Percentage of adolescents who reported selected substance use behaviors and depressed 
mood, by gender and gradea 
 
 Males Females 
   
 Fall 7th    Spr 8th Spr 10th Fall 7th  Spr 8th Spr 10th   
 (N=566) (N=566) (N=399) (N=647) (N=647) (N=513) 
    
Ever used alcohol 24.7 43.6 63.9 26.0 48.1 63.7 
 
Recent drinking >1x/wk   0.9   4.1   7.8   1.7   3.7   6.6 
 
Ever been drunk/high   2.5 14.1 26.8   4.9 14.2 26.1 
 
Drunk/high >1x in past   1.6 11.1 24.1   3.7 11.7 22.6 
year 
 
Ever used marijuana and/or    7.6 24.7 36.6   6.3 21.9 34.3 
cocaine  
 
Binge drinkingb    14.5   11.5 
    
Impaired functioning   16.3   15.0 
related to substance useb 
 
Plan to drink in next year   3.5 11.5 21.1   5.4 13.0 17.7 
   
High depressed moodb   22.4 16.0  19.9 20.1 
  
 
aThis refers to the school term and grade when surveys were administered. 
 
bThese items were not assessed at every time point. 
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depressed mood decreased between the 8th and 10th grades for boys, from 22.4% to 
16.0%, while the frequency of high depressed mood among girls remained relatively 
stable between grades (19.9% to 20.1%).   
 Chi square analyses were run to test the stability of reports of level of depressed 
mood among individual boys and girls from the 8th to the 10th grades.  Among boys, level 
of depressed mood at the 10th grade varied significantly by level of depressed mood at the 
8th grade (χ2 (1)=27.23, p<.001).  Analyses revealed that only 36% of boys who reported 
a high level of depressed mood at the 8th grade also reported a high level of depressed 
mood at the 10th grade, suggesting that boys’ reports of high depressed mood were not 
very stable from one grade to another.  On the other hand, reports of low or average 
levels of depressed mood were more stable, with 89% of those reporting a low or average 
level of depressed mood reporting a similar level of depressed mood at the 10th grade.  It 
also should be noted that significantly more 8th grade boys with high depressed mood 
(40.9%) versus 8th grade boys with low or average levels of depressed mood (26.1%) did 
not complete the 10th grade survey (χ2 (1)=10.22, p<.01).  Those boys who did not 
complete the 10th grade survey were not included in the aforementioned analysis; 
therefore, the stability of level of depressed mood is unknown for a large percentage 
(40.9%) of boys reporting high depressed mood at the 8th grade.  
 Furthermore, girls’ level of depressed mood at the 10th grade also varied 
significantly by level of depressed mood at the 8th grade (χ2 (1)=28.90, p<.001).  Among 
girls, 41.9% of those with high depressed mood at the 8th grade also reported high 
depressed mood at the 10th grade, while 83.6% of those with low or average depressed 
mood at the 8th grade reported the same level of depressed mood at the 10th grade.  As 
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with the boys, many of the girls did not complete the survey at the 10th grade follow up; 
however, there was not a significant difference in attrition rate depending on level of 
depressed mood at the 8th grade.  Almost 23% of 8th grade girls with high depressed 
mood and 20% of 8th grade girls with low or average depressed mood did not complete 
the 10th grade survey, and were not included in the aforementioned analyses.   
All chi square analyses were run a second time excluding respondents with any 
missing depressed mood items (e.g., respondents for whom mean scores were imputed).  
There were no changes in the significance of results from the original chi square 
analyses.   
3.1.3  Gender Differences 
 Chi square analyses comparing boys and girls on the substance use and depressed 
mood variables at each grade revealed few significant gender differences.  There were no 
significant differences between boys and girls in their reports of ever using alcohol, 
recent frequent drinking, plans to drink in the next year, ever using marijuana or cocaine, 
binge drinking, or impaired functioning from substance use.  However, there was a 
significant gender difference in the 7th grade reports of ever being drunk or high (χ2 
(1)=4.92, p<.05) and getting drunk or high at least 1 time in the past year (χ2 (1)=4.97, 
p<.05).  In the 7th grade, almost 5% of girls, versus 2.5% of boys, reported ever being 
drunk or high and 3.7% of girls, compared to 1.6% of boys, reported being intoxicated at 
least once in the past year.  This gender difference narrowed and was not significant in 
the 8th and 10th grades.   
Furthermore, there was not a significant gender difference in reports of depressed 
mood at either the 8th or 10th grades.  However, when analyses were run a second time 
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excluding persons who were missing any of the 6 depressed mood items that comprised 
the complete depressed mood measure (e.g., eliminating students for whom imputed 
values replaced 2 or fewer missing depressed mood items), there was a significant 
difference at the 8th grade (χ2 (1)=4.36, p<.05), with more boys than girls reporting high 
depressed mood. 
3.1.4  Frequency Data and Comparisons by Race/Ethnicity 
Table 2 presents percentages of Black and Hispanic students who reported 
selected substance use behaviors and levels of depressed mood in the 7th, 8th, and 10th 
grades.  In the 7th grade, 25.0% of Black adolescents reported having ever used alcohol, 
whereas 27.3% of Hispanic adolescents stated that they had a past drinking experience.  
At the 8th and 10th grades, this difference between racial/ethnic groups had widened, so 
that almost 10% more Hispanic youth, as compared to Black teens, were reporting having 
ever used alcohol (53.9% versus 44.5% in the 8th grade; 71.6% versus 61.9% in the 10th 
grade).  These racial/ethnic differences in reports of ever using alcohol were significant at 
both the 8th and 10th grades (χ2 (1)=6.88, p<.01; χ2 (1)=6.00, p<.05).   
Hispanic adolescents also tended to report higher rates of other substance use 
behaviors, except for use of marijuana or cocaine, across all 3 grades.  At the 8th and 10th 
grades, there was a significant racial/ethnic difference in reports of ever being drunk or 
high (χ2 (1)= 5.21, p<.05; χ2 (1)=5.09, p<.05), with higher rates of Hispanic adolescents 
reporting having been intoxicated in their lifetime.  In the 10th grade, Hispanic students 
reported higher rates of binge drinking (16.8% versus 11.8%) and more impaired 
functioning as a result of alcohol or drug use (21.6% versus 14.1%), as compared to 
Black students.  Although the difference in rates of binge drinking between racial/ethnic  
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Table 2   
Percentage of adolescents who reported selected substance use behaviors and depressed 
mood, by race/ethnicity and gradea 
 
 Black Hispanic 
 
 Fall 7th  Spr 8th Spr 10th Fall 7th  Spr 8th Spr 10th 
 (N=933) (N=933) (N=711) (N=256) (N=256) (N=190) 
    
Ever used alcohol 25.0 44.5 61.9 27.3 53.9 71.6 
 
Recent drinking >1x/wk   1.3   3.8   7.3   1.6   4.7   6.8 
 
Ever been drunk/high   3.9 13.1 24.9   3.9 18.8 33.2 
 
Drunk/high >1x in past   2.9 10.8 22.5   2.3 14.1 26.8 
year 
 
Ever used marijuana and/or    7.3 24.1 35.7   6.3 21.9 35.3 
cocaine  
 
Binge drinkingb   11.8   16.8 
    
Impaired functioning   14.1   21.6  
related to substance useb 
 
Plan to drink in next year   4.6 12.1 18.4   4.3 13.3 22.1 
   
High depressed moodb   20.6 17.4  23.0 21.6 
  
 
aThis refers to the school term and grade when surveys were administered. 
 
bThese items were not assessed at every time point. 
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groups was not statistically significant, there was a significant difference between 
Hispanic and Black adolescents in rates of impaired functioning as a result of substance 
use (χ2 (1)=5.93, p<.05).  Finally, Hispanic adolescents reported higher rates of depressed 
mood than Black teens at both the 8th and 10th grades; however, these differences were 
not statistically significant. 
3.1.5  Comparisons by Age 
Chi square analyses also were performed to test for significant differences in 
substance use behaviors and depressed mood, by age at baseline (11-12 years vs. 13-14 
years).  Differences in substance use reports between age groups generally were not 
significant, except among a few variables in the 7th grade and binge drinking in the 10th 
grade.  In the 7th grade, 23.9% of younger students (11-12 years old) versus 31.8% of 
older students (13-14 years old) reported ever having used alcohol.  This difference 
between age groups was statistically significant (χ2 (1)=7.38, p<.01).  Furthermore, 
significantly more older, as compared to younger, adolescents reported ever having been 
drunk or high by the 7th grade (6.2% versus 3.1%; χ2 (1)=5.95, p<.05) and having been 
drunk or high at least once in the past year (6.2% versus 1.8%; χ2 (1)=15.15, p<.001).  In 
the 10th grade, significantly more older students (17.4%) versus younger students (11.7%) 
reported binge drinking in the past month (χ2 (1)=4.62, p<.05).  Furthermore, in both the 
8th and 10th grades, significantly more older versus younger students reported high levels 
of depressed mood (χ2 (1)= 15.72, p<.001; χ(1)=21.09, p<.001).  In fact, almost twice as 
many older adolescents (30.3%) as compared to younger ones (15.9%) reported high 
levels of depressed mood in the 10th grade. 
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3.1.6  Comparisons by Year of Study Enrollment 
Significant differences in substance use behaviors and depressed mood, by year of 
study enrollment (1994 vs. 1995), were examined using chi square analyses.  In the 7th 
and 8th grades, there were no differences in alcohol use measures, based on year of study 
enrollment.  However, significantly more students who were enrolled in 1995 (8.8%) 
versus students who were enrolled in 1994 (5.5%) reported ever having used marijuana or 
cocaine in the 7th grade (χ2 (1)=4.87, p<.05).  In the 8th grade, cohort differences in 
marijuana or cocaine use were no longer significant.  In the 10th grade, the cohorts 
differed significantly on several other substance use variables.  Again, those students 
enrolled in 1995 were reporting higher rates of substance use than those enrolled in 1994.  
For example, 28.2% of those enrolled in 1995, versus 19.6% of those enrolled in 1994, 
reported being drunk or high at least once in the past year (χ2 (1)=9.13, p<.01).  Also, 
significantly more students in the 1995 cohort than in the 1994 cohort reported expecting 
to drink in the next year (22.0% versus 16.6%; χ2 (1)=4.31, p<.05).  Additionally, those 
enrolled in 1995, as compared to those enrolled in 1994, reported significantly more 
binge drinking (16.4% versus 10.1%; χ2 (1)=7.61, p<.01) and higher rates of impaired 
functioning due to drugs or alcohol (19.4% versus 13.1%; χ2 (1)=6.26, p<.05).   
The cohorts also differed in their rates of high depressed mood at the 8th grade 
survey; 25.1% of those enrolled in 1994 and 19.4% of those enrolled in 1995 reported 
high depressed mood (χ2 (1)=5.51, p<.05).  This difference was also significant at the 10th 
grade survey (χ2 (1)=3.95, p<.05).  However, when running chi squares without imputed 
depressed mood values, the difference in rates of depressed mood at the 10th grade was 
no longer significant. 
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3.1.7  Sample Attrition and Substance Use 
Chi square analyses were run to test for differences in 8th grade reports of 
substance use behaviors between respondents who completed the 10th grade survey and 
those who dropped out after the 8th grade survey.  There were no significant differences 
in alcohol use variables (ever used alcohol and past month alcohol use) by attrition status; 
however, significantly more study dropouts, as compared to those who were followed to 
the 10th grade survey, reported ever being drunk or high (20.8% vs. 12.1%; χ2 (1)=13.86, 
p<.001), getting drunk or high in the past year (18.2% vs. 10.0%; χ2 (1)=13.52, p<.001), 
and ever using marijuana or cocaine (30.5% vs. 21.3%; χ2 (1)=10.67, p<.01) at the 8th 
grade survey. 
3.2  Part 1: Timing of Alcohol Use Initiation 
3.2.1  Reported Timing of Alcohol Use Initiation 
 Frequency data were run to determine how many students, of those who were 
followed through the 10th grade, started using alcohol at each time point.  Approximately 
25% (n=229) of students reported starting to drink by 7th grade, 26% (n=237) between the 
7th and 8th grades, 22% (n=201) between the 8th and 10th grades, and 27% (n=245) of 
students reported abstaining from alcohol through the 10th grade survey.  Chi square 
analyses did not find a significant relationship between timing of alcohol use onset and 
gender or race/ethnicity.  Because these 2x4 chi square analyses had power of .72 to 
detect a small effect and power of .99 to detect a medium effect (see Statistical Plan in 
Method section), it is likely that the non-significant finding represents a very small or 
nonexistent relationship between these variables.   
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3.2.2  Inconsistent Reporting 
  As discussed earlier in this paper, some of the students surveyed provided 
inconsistent responses to questions about their experience with alcohol from one survey 
to another.  In fact, 13.4% of the 7th grade sample stated that they had ever used alcohol 
at one survey, and then denied ever using alcohol at a later survey.  Chi square analyses 
tested for differences between inconsistent and consistent responders to the question of 
ever using alcohol.  There were no significant differences in consistency of response by 
attrition (completing vs. dropping out before the 10th grade survey), gender, age, or 
race/ethnicity.  In order to assess for potential bias created by inconsistent responding, chi 
square and logistic regression analyses were run a second time excluding respondents 
who provided discrepant responses across surveys to the question of whether they had 
ever used alcohol.  Secondary analyses that found different results from original analyses 
are discussed in the manuscript. 
3.2.3  Nonresponse to 10th Grade Substance Use Outcomes 
Comparisons were made between responders and nonresponders to selected 10th 
grade substance use outcomes on the basis of gender, age, and race/ethnicity.  For the 
most part, chi square analyses revealed no significant demographic differences between 
responders and nonresponders.  However, a significantly greater proportion of older 
adolescents (13-14 years old at the 7th grade survey; 1.8%), as compared to younger teens 
(11-12 years old; .4%) did not answer whether or not they had ever used cocaine or 
marijuana (χ2 (1)=4.00, p<.05). 
3.2.4  Frequencies by Timing of Alcohol Use Initiation and Gender 
 Frequency data on 10th grade risky substance use behaviors by timing of alcohol 
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use initiation, for males and females, is presented in Table 3.  Chi square analyses  
utilizing the subgroup of boys who had ever used alcohol by the 10th grade showed that 
none of the substance use outcomes were significantly related to timing of alcohol use 
initiation.  However, rates of marijuana or cocaine use in the 10th grade were highest 
among boys who initiated alcohol by the 7th grade (55.4%) and lowest among boys who 
started drinking during early high school (40.6%).  The highest rates of getting drunk or 
high in the past year (37.6%) and impaired functioning from alcohol or drugs (27.7%) 
were again among boys who initiated alcohol the earliest (by the 7th grade).  Interestingly, 
boys who started drinking during middle school reported lower rates of getting drunk or 
high (26.9%) and impaired functioning from substances (15.1%) than those whose  
alcohol use initiation happened around the early high school years (32.3% for getting 
drunk or high; 21.9% for impaired functioning).  Rates of all 10th grade substance use 
variables, except ever using marijuana or cocaine, were below 2% among boys who had 
never used alcohol.  Chi square analyses utilizing the full 10th grade sample (alcohol 
users and abstainers) found that all substance use outcomes were significantly related to 
timing of alcohol use initiation. 
Among girls, chi square analyses using the subsample of 10th grade alcohol users 
showed significant differences in rates of getting drunk or high in the past year (χ2 
(2)=16.85, p<.001) and ever using marijuana or cocaine (χ2 (2)=14.96, p<.01) by timing 
of alcohol use initiation.  There was a 25% difference in rates of ever using marijuana or 
cocaine between girls who initiated by the 7th grade (58.6%) and girls who initiated in 
early high school (33.3%).  Also, the girls’ reports of getting drunk or high in the 10th 
grade dropped from 43.8% among 7th grade alcohol initiators to 23.6% among 8th grade  
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Table 3   
Percentage of adolescents who reported risky substance use behaviors at the 10th grade, 
by timing of alcohol use initiationa and gender 
 
 Males (N=399) Females (N=513) 
 
 Fall 7th  Spr 8th Spr 10th Never Fall 7th  Spr 8th Spr 10th Never 
  
Recent drinking >1x/wk 11.9 9.7 10.4 0.0 13.3 6.3 7.6 0.0 
 
Drunk/high >1x in past 37.6 26.9 32.3 1.8 43.8 23.6 23.8 0.7 
year 
 
Ever used marijuana and/or  55.4 43.0 40.6 10.1 58.6 41.7 33.3 4.4 
cocaine  
 
Binge drinking  20.8 18.3 19.8 0.9 18.8 12.5 15.2 0.7 
    
Impaired functioning 27.7 15.1 21.9 1.8 26.6 18.8 15.8 3.7 
related to substance use 
 
Plan to drink in next year 30.7 26.9 28.1 0.9 34.4 22.9 13.3 0.0 
  
 
aThis refers to the school term and grade at which the students first reported using alcohol.  Students who 
reported never using alcohol across all 3 surveys are classified as “Never.”  
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initiators, and remained almost identical (23.8%) among 10th grade initiators.  Rates of 
substance-related impaired functioning also appeared to vary by timing of drinking onset, 
however these differences were not significant.  Furthermore, among girls, rates of ever 
using marijuana and substance-related impaired functioning were lowest among those 
who initiated alcohol use between the 8th and 10th grades (33.3% and 15.8%, 
respectively), whereas, among boys, rates of these same substance use behaviors were 
lowest among those who started drinking during middle school.  Finally, whereas boys’ 
future drinking plans were unrelated to their timing of alcohol use initiation, girls’ plans 
to use alcohol in the year following the 10th grade survey were significantly related to 
their timing of drinking onset (χ2 (2)=13.83, p<.01).  In fact, girls’ rates of plans to use 
alcohol in the next year decreased with each successive time point of alcohol use onset.  
Similar to the boys, girls who still abstained from alcohol at the 10th grade survey 
reported very low rates of most substance use behaviors.  Chi square analyses utilizing 
the entire 10th grade sample of girls showed that all substance use behaviors were 
significantly related to timing of alcohol use initiation. 
Second run of chi square analyses.  When chi square analyses were run a second 
time excluding respondents who gave inconsistent answers across surveys to the question 
of whether they had ever used alcohol, results were similar to the original analyses.  
However, among boys who had ever used alcohol by the 10th grade, ever using marijuana 
or cocaine was significantly related to timing of alcohol use onset (χ2 (2)=7.58, p<.05).  
Also, among girls who had initiated drinking by the 10th grade, substance-related 
psychosocial impairment was significantly related to drinking initiation (χ2 (2)=7.93, 
p<.05). 
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3.2.5  Frequencies by Timing of Alcohol Use Initiation and Race/Ethnicity 
Frequency data on 10th grade risky substance use behaviors by timing of alcohol 
use initiation, for Black and Hispanic adolescents, is presented in Table 4.  Among both 
racial/ethnic groups, the data show that rates of getting drunk or high in the past year, 
ever using marijuana or cocaine, and impaired functioning from substance use are higher 
among students who started drinking by the 7th grade, as compared to those who delayed 
onset of drinking.  Among Black alcohol users, each of these substance use outcomes was 
significantly related to timing of drinking onset (getting drunk or high: χ2 (2)=15.09, 
p<.01; ever using marijuana or cocaine: χ2 (2)=12.64, p<.01; substance-related 
psychosocial impairment: χ2 (2)=8.11, p<.05).  Also, among Black alcohol users, plans to 
drink in the next year were significantly related to timing of alcohol use initiation (χ2 
(2)=9.15, p<.05), with 7th grade alcohol initiators reporting higher rates of future plans to 
drink than later alcohol initiators.  Rates of 10th grade substance use behaviors were low 
among Black students who had never used alcohol.  When chi square analyses included 
all 10th graders (alcohol users and abstainers), all substance use outcomes were 
significantly related to timing of alcohol use onset among Black students.   
Among Hispanic alcohol users, 10th grade reports of ever using marijuana or cocaine 
were significantly related to timing of alcohol use initiation, again with rates of using 
illicit drugs decreasing steadily with each later point of drinking initiation (χ2 (2)=8.06, 
p<.05).  Among students who have delayed alcohol use onset until early high school, 
rates of using marijuana or cocaine at the 10th grade are even lower among Hispanic 
students (27.5%) than among Black teens (39.2%).  However, no other substance use 
outcomes were significantly related to timing of alcohol use initiation among Hispanic 
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Table 4   
Percentage of adolescents who reported risky substance use behaviors at the 10th grade, 
by timing of alcohol use initiationa and race/ethnicity 
 
 Black (N=687) Hispanic (N=209) 
 
 Fall 7th  Spr 8th Spr 10th Never Fall 7th  Spr 8th Spr 10th Never 
   
Recent drinking >1x/wk 14.2   6.8   9.5 0.0 7.8 10.2   7.5 0.0 
 
Drunk/high >1x in past 41.5 24.3 25.9 1.5 41.2 27.1 35.0 0.0 
year 
 
Ever used marijuana and/or  58.0 42.9 39.2 7.0 56.9 40.7 27.5 7.5  
cocaine  
 
Binge drinking  19.3 12.4 16.5 1.0 21.6 22.0 20.0 0.0 
    
Impaired functioning 26.1 15.3 15.8 1.0 31.4 23.7 27.5 0.0  
related to substance use 
 
Plan to drink in next year 33.5 22.0 20.3 0.5 29.4 32.2 20.0 0.0  
  
 
aThis refers to the school term and grade at which the students first reported using alcohol.  Students who 
reported never using alcohol across all 3 surveys are classified as “Never.” 
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adolescents who had used alcohol by the 10th grade.  Hispanic students who had never 
used alcohol by the 10th grade denied engaging in any 10th grade substance use behaviors, 
with the exception of ever using marijuana or cocaine.  Again, chi square analyses 
utilizing the full sample of 10th graders found that most 10th grade substance use 
behaviors were significantly related to timing of alcohol use initiation; however, recent 
drinking at least once per week was not significantly related to timing of drinking onset 
among Hispanic students. 
Second run of chi square analyses.  When secondary chi square analyses were run 
excluding students who responded inconsistently to the question of ever using alcohol, 
most of the findings confirmed the original analyses.  However, one result did change; 
past month reports of drinking frequently were now significantly related to timing of 
alcohol use onset among Black students (χ2 (2)=6.12, p<.05), with the highest rates of 
frequent drinking among adolescents who started drinking by the 7th grade. 
3.2.6  Logistic Regression Analyses 
A series of logistic regression analyses were performed to assess the relationship 
between timing of alcohol use initiation and 10th grade substance use behaviors. 
Full sample.  The first set of logistic regression analyses (see Table 5) utilized the 
entire sample of 10th grades (abstainers and alcohol users), and figured the odds of 
engaging in selected substance use behaviors for 3 time points of alcohol use initiation: 
by the 7th grade, between the 7th and 8th grades (during middle school), and between the 
8th and 10th grades (early high school).  Those students who reported never using alcohol 
at all three surveys comprised the reference group.  Substance use outcomes for this first 
set of regression analyses included: getting drunk or high at least once in the past year,  
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Table 5 
 
Odds ratios from logistic regression analyses assessing the effects of timing of alcohol 
use initiation on subsequent substance use behaviors in the 10th grade, among all 10th 
graders 
 
 
 
Substance use behavior Odds Ratio (95% C.I.a) Wald p  
 
DRUNK/HIGH >1X IN PAST YEAR 
 1. Timing of alcohol use initiation na 55.12 .00***  
 1st alcohol use at 7th grade 55.82 (17.36-179.50) 45.54 .00***  
 1st alcohol use at 8th grade  24.23 (7.49-78.41) 28.30 .00*** 
 1st alcohol use at 10th grade 28.96 (8.91-94.13) 31.32 .00*** 
 Never used alcohol (ref) 1.00 na na 
 Gender (female) 0.92 (0.66-1.30) 0.21 .65 
 Race/ethnicity (Hispanic) 1.13 (0.76-1.69) 0.37 .54 
 Age range (older) 1.01 (0.69-1.48) 0.00 .96 
 Year enrolled (1995) 1.67 (1.19-2.35) 8.80 .00** 
  
 2. Timing of alcohol use x gender na  2.42 .49 
 7th grade x gender 3.55 (0.30-42.26) 1.00 .32 
 8th grade x gender 2.43 (0.20-29.36) 0.49 .49 
 10th grade x gender 2.04 (0.17-24.82) 0.31 .58 
 
 3. Timing of alcohol use x race na  0.97 .81 
 7th grade x race 57.07 (0.00-(1.20e+10)) 0.17 .68  
 8th grade x race 60.66 (0.00-(1.28e+10)) 0.18 .68 
 10th grade x race 87.38 (0.00-(1.85e+10)) 0.21 .65 
 
EVER USED MARIJUANA AND/OR  
COCAINE 
 1. Timing of alcohol use initiation na 101.60 .00*** 
 1st alcohol use at 7th grade 18.65 (10.50-33.14) 99.57 .00*** 
 1st alcohol use at 8th grade  10.21 (5.76-18.10) 63.15 .00*** 
 1st alcohol use at 10th grade 7.80 (4.33-14.06) 46.82 .00*** 
 Never used alcohol (ref) 1.00 na na 
 Gender (female) 0.90 (0.66-1.22) 0.50 .48 
 Race/ethnicity (Hispanic) 0.82 (0.57-1.19) 1.08 .30 
 Age range (older) 1.09 (0.77-1.55) 0.26 .61 
 Year enrolled (1995) 1.19 (0.88-1.61) 1.29 .26  
  
 2. Timing of alcohol use x gender na 3.04 .39 
 7th grade x gender 2.56 (0.79-8.31) 2.46 .12 
 8th grade x gender 2.34 (0.72-7.59 2.01 .16 
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Table 5 (continued) 
 
Substance use behavior Odds Ratio (95% C.I.a) Wald p 
  
 10th grade x gender 1.72 (0.52-5.75) 0.78 .38 
 
 3. Timing of alcohol use x race na 0.88 .83 
 7th grade x race 1.27 (0.24-6.63) 0.08 .78  
 8th grade x race 1.16 (0.23-6.02) 0.03 .86 
 10th grade x race 0.80 (0.15-4.44) 0.06 .80 
  
IMPAIRED FUNCTIONING RELATED  
TO SUBSTANCE USE 
 1. Timing of alcohol use initiation na 32.15 .00*** 
 1st alcohol use at 7th grade 44.09 (10.61-183-23) 27.14 .00*** 
 1st alcohol use at 8th grade  22.71 (5.41-95.36) 18.19 .00*** 
 1st alcohol use at 10th grade 26.04 (6.17-109.91) 19.68 .00*** 
 Never used alcohol (ref) 1.00 na na 
 Gender (female) 0.96 (0.66-1.42) 0.04 .85 
 Race/ethnicity (Hispanic) 1.50 (0.98-2.31) 3.41 .07 
 Age range (older) 1.25 (0.82-1.91) 1.08 .30 
 Year enrolled (1995) 1.62 (1.10-2.38) 6.01 .01* 
  
 2. Timing of alcohol use x gender na 1.58 .67 
 7th grade x gender 212.00 (0.00-(5.57e+09)) 0.38 .54 
 8th grade x gender 294.93 (0.00-(7.78e+09)) 0.43 .51 
 10th grade x gender 166.82 (0.00-(4.41e+09)) 0.34 .56 
 
 3. Timing of alcohol use x race na 0.64 .89 
 7th grade x race 48.98 (0.00-(1.06e+10)) 0.16 .69  
 8th grade x race 57.58 (0.00-(1.25e+10)) 0.17 .68 
 10th grade x race 71.45 (0.00-(1.56e+10)) 0.19 .66 
  
PLAN TO DRINK IN NEXT YEAR 
 1. Timing of alcohol use initiation na 29.82 .00*** 
 1st alcohol use at 7th grade 118.72 (16.55-851.86) 22.57 .00*** 
 1st alcohol use at 8th grade  75.06 (10.43-540.01) 18.40 .00*** 
 1st alcohol use at 10th grade 58.92 (8.12-427.47) 16.25 .00*** 
 Never used alcohol (ref) 1.00 na na 
 Gender (female) 0.75 (0.52-1.07) 2.52 .11 
 Race/ethnicity (Hispanic) 1.07 (0.70-1.62) 0.10 .76 
 Age range (older) 0.75 (0.49-1.14) 1.86 .17 
 Year enrolled (1995) 1.40 (0.98-2.00) 3.47 .06 
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Table 5 (continued) 
 
Substance use behavior Odds Ratio (95% C.I.a) Wald p  
 
 2. Timing of alcohol use x gender na 4.95 .18 
 7th grade x gender 109.30 (0.00-(2.34e+09)) 0.30 .59 
 8th grade x gender 81.70 (0.00-(1.75e+09)) 0.26 .61 
 10th grade x gender 39.04 (0.00-(8.42e+08)) 0.18 .67 
 
 
 3. Timing of alcohol use x race na 2.67 .52 
 7th grade x race 14.21 (0.00-(2.55e+09)) 0.08 .78  
 8th grade x race 28.82 (0.00-(5.17e+09)) 0.12 .73 
 10th grade x race 17.87 (0.00-(3.23e+09)) 0.09 .77 
       
 
Note.  na=not applicable.  ns=not significant.  ref=reference group. 
 
a95% confidence interval. 
 
*p<.05.  **p<.01.  ***p<.001. 
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ever using marijuana or cocaine, impaired functioning related to substance use, and 
having plans to drink in the next year.  As mentioned in the Statistical Plan, logistic  
regression analyses were run first entering only control variables and then run again 
entering control variables and timing of alcohol use onset.  Chi square tests of the model 
coefficients and the Wald statistics showed that timing of drinking initiation was 
significantly predictive of the selected outcome variables, as discussed below. 
These analyses revealed that 10th graders who reported using alcohol by the 7th grade 
were more than 55 times as likely as 10th graders who reporting never using alcohol to 
have been drunk or high in the past year (odds ratio, 55.82).  Students who started 
drinking during middle school were approximately 24 times as likely as alcohol 
abstainers to report getting intoxicated in the year prior to the 10th grade survey, and 
students who initiated drinking in early high school were about 29 times as likely as 
alcohol abstainers to give 10th grade reports of being drunk or high in the past year.  
Furthermore, adolescents who started drinking by the 7th grade were at greater risk than 
alcohol abstainers for using marijuana or cocaine at the 10th grade (odds ratio, 18.65).  
Students also were significantly more likely to use illicit drugs at the 10th grade if they 
initiated alcohol use in middle school (odds ratio, 10.21) or early high school (odds ratio, 
7.80), than if they had never used alcohol by the 10th grade.  Students were approximately 
44 times as likely to report impaired functioning due to substance use at the 10th grade 
survey if they had started drinking by the 7th grade, than if they abstained from drinking 
up to the 10th grade.  The odds of reporting substance-related psychosocial impairment at 
the 10th grade among students who started drinking during middle school and those who 
initiated alcohol use during early high school, were 22.71 and 26.04, respectively, when 
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compared to 10th graders who had never used alcohol.  Finally, 7th grade alcohol initiators 
about 119 times as likely as alcohol abstainers to report 10th grade plans to drink in the 
next year.  The odds of having future intentions to drink alcohol also were high among 
students who started drinking in middle school (odds ratio, 75.06) and those who first 
used alcohol during early high school (odds ratio, 58.92), when compared to students 
who abstained from drinking up to the 10th grade survey.   
Gender, race/ethnicity, and age were not significantly related to any substance use 
outcomes.  However, those 10th graders who were enrolled in RFH in 1995 were 1.67 
times as likely to have been drunk or high in the past year, as compared to those enrolled 
in RFH in 1994.  Furthermore, students who were enrolled in 1995 were 1.62 times as 
likely as students enrolled in 1994 to have impaired functioning related to substance use. 
Three separate logistic regression analyses tested for interactions of (1) timing of 
initiation by gender, (2) timing of initiation by ethnicity, and (3) timing of initiation by 
intervention status, in the prediction of each 10th grade substance use outcome.  None of 
these interaction terms were significantly related to substance use outcomes.  A fourth 
logistic regression included all three interaction terms and still found no significant 
interactions, suggesting that the relationship of timing of drinking onset to later substance 
use is similar for males and females, Blacks and Hispanics, and students receiving 
different RFH interventions.        
Drinkers only.  The second set of logistic regression analyses (see Table 6) used a 
subset of the sample—10th graders who have ever used alcohol—and figured the odds of 
engaging in selected substance use behaviors for the same 3 time points of alcohol use 
initiation.  However, for this subset of respondents, those who reported starting to drink  
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Table 6 
 
 
 
Odds ratios from logistic regression analyses assessing the effects of timing of alcohol 
use initiation on subsequent substance use behaviors in the 10th grade, among 10th grade 
alcohol users 
 
Substance use behavior Odds Ratio (95% C.I.a) Wald p  
 
RECENT DRINKING >1X/WK 
 1. Timing of alcohol use initiation na 2.98 .23  
 1st alcohol use at 7th grade 1.41 (0.75-2.64) 1.16 .28 
 1st alcohol use at 8th grade  0.83 (0.42-1.65) 0.29 .59 
 1st alcohol use at 10th grade (ref) 1.00  na na 
 Gender (female) 0.86 (0.51-1.45) 0.33 .57 
 Race/ethnicity (Hispanic) 0.83 (0.44-1.58) 0.32 .57 
 Age range (older) 1.34 (0.77-2.35) 1.04 .31 
 Year enrolled (1995) 1.16 (0.69-1.94) 0.30 .59 
  
 2.   Timing of alcohol use x gender na 0.93 .63 
 7th grade x gender 1.55 (0.44-5.49) 0.46 .50 
 8th grade x gender 0.87 (0.22-3.46) 0.04 .85 
 
 3.   Timing of alcohol use x race na 2.25 .33 
 7th grade x race 0.64 (0.12-3.54) 0.26 .61  
 8th grade x race 2.03 (0.39-10.60) 0.70 .40 
   
DRUNK/HIGH >1X IN PAST YEAR  
 1. Timing of alcohol use initiation na 18.34 .00***  
 1st alcohol use at 7th grade 1.93 (1.27-2.94) 9.46 .00** 
 1st alcohol use at 8th grade  0.83 (0.54-1.29) 0.65 .42 
 1st alcohol use at 10th grade (ref) 1.00 na na 
 Gender (female) 0.94 (0.67-1.33) 0.12 .73 
 Race/ethnicity (Hispanic) 1.16 (0.78-1.73) 0.52 .47 
 Age range (older) 0.96 (0.65-1.41) 0.05 .83 
 Year enrolled (1995) 1.66 (1.18-2.34) 8.35 .00** 
  
 2. Timing of alcohol use x gender na 1.82 .40 
 7th grade x gender 1.75 (0.75-4.07) 1.68 .20 
 8th grade x gender 1.20 (0.50-2.90) 0.16 .69 
    
 3. Timing of alcohol use x race na 0.77 .68 
 7th grade x race 0.66 (0.24-1.77) 0.69 .41  
 8th grade x race 0.70 (0.25-1.93) 0.49 .49 
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Table 6 (continued) 
 
Substance use behavior Odds Ratio (95% C.I.a) Wald p  
 
EVER USED MARIJUANA AND/OR  
COCAINE 
  
 1. Timing of alcohol use initiation na 19.71 .00*** 
 1st alcohol use at 7th grade 2.38 (0.70-1.34) 18.04 .00*** 
 1st alcohol use at 8th grade  1.30 (0.57-1.22) 1.66 .20 
 1st alcohol use at 10th grade (ref) 1.00 na na 
 Gender (female) 0.97 (0.70-1.34) 0.04 .85 
 Race/ethnicity (Hispanic) 0.83 (0.57-1.22) 0.90 .34 
 Age range (older) 1.17 (0.81-1.68) 0.68 .41 
Year enrolled (1995) 1.23 (0.90-1.69) 1.64 .20 
  
 2. Timing of alcohol use x gender na 0.98 .61 
 7th grade x gender 1.48 (0.66-3.30) 0.92 .34 
 8th grade x gender 1.35 (0.61-3.01) 0.54 .46 
  
 3. Timing of alcohol use x race na 0.90 .64 
 7th grade x race 1.60 (0.59-4.33) 0.85 .36  
 8th grade x race 1.44 (0.54-3.85) 0.54 .46  
   
BINGE DRINKING 
 1. Timing of alcohol use initiation na 2.04 .36  
 1st alcohol use at 7th grade 1.19 (0.72-1.98) 0.46 .50 
 1st alcohol use at 8th grade  0.83 (0.49-1.41) 0.49 .49 
 1st alcohol use at 10th grade (ref) 1.00 na na 
 Gender (female) 0.82 (0.54-1.25) 0.85 .36 
 Race/ethnicity (Hispanic) 1.42 (0.89-2.28) 2.18 .14 
 Age range (older) 1.54 (0.98-2.41) 3.47 .06 
 Year enrolled (1995) 1.68 (1.10-2.56) 5.76 .02* 
  
 2. Timing of alcohol use x gender na 0.64 .73 
 7th grade x gender 0.94 (0.34-2.60) 0.01 .90 
 8th grade x gender 0.67 (0.23-1.94) 0.54 .46 
  
 3. Timing of alcohol use x race na 0.60 .74 
 7th grade x race 0.90 (0.27-2.93) 0.03 .85  
 8th grade x race 1.37 (0.42-4.50) 0.27 .61 
   
IMPAIRED FUNCTIONING RELATED  
TO SUBSTANCE USE 
 1. Timing of alcohol use initiation na 9.41 .01** 
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Table 6 (continued) 
 
Substance use behavior Odds Ratio (95% C.I.a) Wald p  
 
 1st alcohol use at 7th grade 1.70 (1.06-2.73) 4.79 .03*    
   1st alcohol use at 8th grade  0.87 (0.52-1.44) 0.31 .58 
 1st alcohol use at 10th grade (ref) 1.00 na na  
 Gender (female) 1.00 (0.68-1.48) 0.00 .99 
 Race/ethnicity (Hispanic) 1.54 (1.00-2.38) 3.80 .05 
Age range (older) 1.17 (0.76-1.80) 0.50 .48 
 Year enrolled (1995) 1.63 (1.10-2.40) 6.02 .01* 
  
 2. Timing of alcohol use x gender na 1.22 .54 
 7th grade x gender 1.27 (0.79-3.31) 0.25 .62 
 8th grade x gender 1.78 (0.64-4.98) 1.20 .27 
  
 3. Timing of alcohol use x race na 0.44 .80 
 7th grade x race 0.69 (0.24-2.04) 0.44 .51  
 8th grade x race 0.81 (0.27-2.46) 0.14 .71 
  
PLAN TO DRINK IN NEXT YEAR 
 1. Timing of alcohol use initiation na 10.10 .01** 
 1st alcohol use at 7th grade 2.01 (1.28-3.17) 9.13 .00**    
 1st alcohol use at 8th grade  1.27 (0.80-2.03) 1.01 .31 
 1st alcohol use at 10th grade (ref) 1.00 na na 
 Gender (female) 0.76 (0.53-1.09) 2.19 0.14 
 Race/ethnicity (Hispanic) 1.08 (0.71-1.64) 0.13 0.72 
Age range (older) 0.75 (0.50-1.15) 1.73 0.19 
 Year enrolled (1995) 1.43 (1.00-2.04) 3.83 0.05 
  
 2. Timing of alcohol use x gender na 4.66 0.10 
 7th grade x gender 2.79 (1.09-7.12) 4.61 0.03*
 8th grade x gender 2.09 (0.80-5.45) 2.26 0.13 
  
 3. Timing of alcohol use x race na 2.15 0.34 
 7th grade x race 0.80 (0.26-2.42) 0.16 0.69  
 8th grade x race 1.61 (0.54-4.84) 0.72 0.40  
       
 
Note.  na=not applicable.  ns=not significant.  ref=reference group. 
 
a95% confidence interval. 
 
*p<.05.  **p<.01.  ***p<.001. 
 
 
  66  
  
in early high school were the reference group.  Substance use outcomes for this second 
set of regression analyses included: frequent drinking, frequent intoxication (getting  
drunk or high), ever using marijuana or cocaine, binge drinking, impaired functioning 
related to substance use, and having plans to drink in the next year.  Again, logistic 
regression analyses were run first entering only control variables and then run again 
entering control variables and timing of alcohol use onset.  Chi square tests of the model 
coefficients and the Wald statistics showed that timing of drinking initiation was 
significantly predictive of several of the substance outcomes, as discussed below. 
Results showed that 10th grade alcohol users who initiated drinking by the 7th grade were 
1.93 times more likely than those who delayed drinking onset until early high school to 
have been drunk or high in the past year.  However, students who started drinking during 
middle school (between the 7th and 8th grades) were no more likely to report past year 
intoxication than were early high school alcohol initiators.  Similarly, students who 
started using alcohol by the 7th grade were 2.38 times as likely as those whose alcohol use 
onset was between the 8th and 10th grades to have used marijuana or cocaine at the 10th 
grade, whereas students who initiated drinking during middle school were no more likely 
than those who started drinking in early high school to use illicit drugs in the 10th grade.   
Seventh grade alcohol initiators also were 1.70 times as likely as early high school 
alcohol initiators to report substance-related psychosocial impairment at the 10th grade; 
however, students who started drinking during middle school were no more likely than 
students who started drinking during early high school to give 10th grade reports of 
psychosocial problems from alcohol or drug use.  Finally, students who reported starting 
to drink by the 7th grade were 2.01 times as likely as those who started using alcohol in 
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early high school to report intentions to drink in the year following the 10th grade survey, 
whereas there was no significant difference in plans for future drinking when comparing 
students who initiated drinking during middle school and students who started drinking 
during early high school. 
Results also found that timing of alcohol use onset was unrelated to 10th grade 
reports of drinking at least one time per week in the past month.  More specifically, 10th 
grade alcohol users who reported starting to drink at the 7th grade, as well as those who 
reported alcohol use onset during middle school, were not significantly more likely than 
students who started drinking during early high school to report frequent drinking over 
the past month.  Timing of alcohol use initiation also was unrelated to 10th grade reports 
of binge drinking.     
Gender, race/ethnicity, and age were not significantly related to any substance use 
outcomes.  However, year of study enrollment was significantly related to three 10th 
grade substance use behaviors: being drunk or high in the past year (odds ratio, 1.66), 
binge drinking (odds ratio, 1.68), and impaired functioning related to substance use (odds 
ratio, 1.63).   
Three separate logistic regression analyses tested for interactions of (1) timing of 
initiation by gender, (2) timing of initiation by ethnicity, and (3) timing of initiation by 
RFH intervention status, in the prediction of each 10th grade substance use behavior.  The 
first two interaction terms were not related to any substance use, however the interaction 
of alcohol use onset and RFH intervention was significantly related to future intentions to 
use alcohol.  Compared to students who initiated alcohol use in early high school and 
who received the standard city health curriculum (control group), students who started 
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drinking by the 7th grade and received the RFH classroom curriculum plus CYS 
intervention were .24 times less likely to report planning to use alcohol in the year 
following the 10th grade survey (p<.05).  Also, students who reported alcohol use onset 
during middle school and who received the RFH curriculum plus access to a school-
based health clinic were .11 times less likely to report future intentions to drink at the 10th 
grade (p<.01).  A fourth logistic regression analysis included all interaction terms and 
examined their relationship to the selected substance use variables.  When all interaction 
terms were added together, the same relationships were found.  Therefore, it appears that 
the relationship of timing of alcohol use initiation to later alcohol and drug use does not 
differ by gender or race/ethnicity, but it does differ slightly depending on type of RFH 
intervention.   
Second run of logistic regression analyses.  Logistic regression analyses were run 
a second time excluding inconsistent responders to the question of ever using alcohol.  
Results were similar to the first logistic regression analyses, although the odds ratios were 
slightly larger.  In a few cases, results changed from nonsignificant to significant.  For 
example, among all 10th graders, girls were .64 times less likely than boys to report that 
they expected to use alcohol in the next year (p<.05), whereas in the initial regression 
analyses, gender was not significantly related to expected alcohol use.  Also, among 10th 
grade alcohol users, those who started drinking between the 7th and 8th grades were 1.90 
times as likely as those who started drinking in early high school to have used marijuana 
or cocaine in the 10th grade (p<.01).  Also, in this second run of logistic regression 
analyses, older drinkers were 1.63 times more likely than younger drinkers to be 
engaging in binge drinking in the 10th grade (p<.05), whereas this relationship was not 
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significant in the initial analyses.  
3.3  Part 2: Depressed Mood and Risky Substance Use 
3.3.1  Comparisons of Respondents with Missing Depressed Mood Items  
As discussed in the Method section, under Statistical Plan, imputed values were 
used to create composite depressed mood scores when two or fewer depressed mood 
items were left unanswered.  Also, students who did not respond to 3 or more depressed 
mood items were eliminated from analyses that included the depressed mood composite 
score.  Therefore, this study evaluated potential differences in demographic 
characteristics and outcome variables between students who answered all 6 depressed 
mood items and those who did not respond to one or more of the depressed mood 
questions at the 8th and 10th grades.  Chi square analyses showed that a significantly 
greater proportion of boys (15.8%) as compared to girls (6.9%) had missing depressed 
mood items at the 8th grade (χ2 (1)=23.66, p<.001).  However, at the 10th grade survey, 
there were no gender differences in rates of missing depressed mood items.  At the 8th 
and 10th grade surveys, Black students were more likely than Hispanic students to have 
missing depressed mood items (8th grade: 10.4% vs. 5.8%, χ2 (1)=5.20, p<.05; 10th grade: 
12.8% vs. 5.3%, χ2 (1)=8.55, p<.01).  There were no significant age differences in rates 
of missing data on the depressed mood scale at either grade.  Furthermore, there were no 
significant differences in 8th grade substance use behaviors between students who were 
missing and not missing depressed mood items, with the exception of reports of ever 
having used alcohol.  About 13.5% of 8th grade students and 14.6% of 10th grade students 
who reported never using alcohol were missing a depressed mood item, whereas 8.4% of 
8th grade students and 9.1% of 10th grade students who reported having drinking 
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experience were missing a depressed mood item (8th grade: χ2 (1)=7.86, p<.01; 10th 
grade: χ2 (1)=6.41, p<.05).   
Chi square analyses were run again to test for differences between students 
missing 2 or fewer depressed mood items and those who were missing 3 or more 
depressed mood items at the 8th grade and 10th grade surveys.  In the 8th grade, boys were 
significantly more likely than girls to be missing 3 or more depressed mood items (χ2 
(1)=8.37, p<.01).  However, there was no significant gender difference in number of 
depressed mood items missing at the 10th grade survey.  In the 8th and 10th grades, a 
greater proportion of Black students (8th grade: 5.6%; 10th grade: 6.8%) versus Hispanic 
students (8th grade: 2.3%; 10th grade: 2.1%) were missing 3 or more depressed mood 
items (8th grade: χ2 (1)=4.52, p<.05; 10th grade: χ2 (1)=5.95, p<.05).  However, there were 
no age differences in number of depressed mood items missing at either grade.  At the 8th 
grade survey, those who reported never having used alcohol were more likely than those 
who reported ever drinking to be missing 3 or more depressed mood items (χ2 (1)=5.08, 
p<.05).  This difference was not significant at the 10th grade survey, and no other 
substance use reports were significantly different between students missing more versus 
less depressed mood items at either grade. 
3.3.2  Frequency Data and Comparisons by Level of Depressed Mood 
 Table 7 presents frequency data on substance use behaviors by time of survey 
administration (grade) and level of depressed mood.  Across both grades and among 
almost all substance use variables, the percentage of students reporting substance use was 
greatest among those who reported high levels of depressed mood.  For example, 39.2% 
of students with low levels of depressed mood as compared to 49.3% of those with  
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Table 7 
 
 
 
Percentage of adolescents who reported selected substance use behaviors, by level of 
depressed mood and time of survey administration 
 
 Spring 8th (N=1151) Spring 10th (N=860) 
 
 Depressed mood Depressed mood 
 Low Avg High Low  Avg High 
    
Ever used alcohol 39.2 49.3 50.4 58.7 65.7 70.7 
 
Recent drinking >1x/wk 1.9 4.0 6.3 5.4 6.0 13.8 
 
Ever been drunk/high 11.0 13.7 19.5 17.8 30.2 32.3 
 
Drunk/high >1x in past 7.8 11.6 15.6 15.1 24.2 34.7 
year 
 
Ever used marijuana and/or  18.8 23.4 29.7 30.1 35.5 43.7 
cocaine  
 
Binge drinkinga     9.3 12.0 19.8 
    
Impaired functioning    7.7 17.3 24.6 
related to substance usea 
 
Plan to drink in next year 10.0 13.4 13.7 19.3 19.8 19.8 
  
 
aThese items were not assessed at every time point. 
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average depressed mood and 50.4% of students with high depressed mood reported ever  
having used alcohol at the 8th grade survey.  In the 10th grade, 58.7% of students with low 
depressed mood, 65.7% of those with average depressed mood, and 70.7% of those with 
high depressed mood, reported ever having used alcohol.  Chi square analyses found that 
reports of ever using alcohol varied significantly depending on level of depressed mood 
at both the 8th and 10th grades (8th grade: χ2 (2)=10.33, p<.01; 10th grade: χ2 (2)=6.55, 
p<.05).  Past month reports of drinking at least 1 time per week also were more frequent 
among students with high levels of depressed mood; in fact, the frequency of using 
alcohol once a week or more in the past month was significantly different depending on 
level of depressed mood (8th grade: χ2 (2)=7.23, p<.05; 10th grade: χ2 (2)=12.64, p<.01).  
All other reports of past substance use, including ever getting drunk or high (8th grade: χ2 
(2)=8.78, p<.05; 10th grade: χ2(2)=15.55, p<.001), getting drunk or high in the past year 
(8th grade: χ2 (2)=8.87, p<.05; 10th grade: χ2 (2)=22.28, p<.001), using marijuana or 
cocaine (8th grade: χ2 (2)=9.71, p<.01; 10th grade: χ2 (2)=8.44, p<.05), binge drinking (χ2 
(2)=10.64, p<.01), and impaired functioning related to substance use (χ2 (2)=23.28, 
p<.001) were significantly different across levels of depressed mood at the 8th and 10th 
grade (note that binge drinking and impaired functioning were assessed only at the 10th 
grade survey).  These substance use behaviors were least common among students with 
low depressed mood and most common among students reporting high depressed mood.  
This pattern suggests a linear relationship, with risk of engaging in the selected substance 
use behaviors increasing incrementally as depressed mood increases from low to high.  
The percentages of students endorsing the final substance use variable, which 
identified future intentions to drink, were fairly similar across levels of depressed mood; 
  73  
  
at the 10th grade 19.3% of those with low depressed mood, 19.8% of those with average 
depressed mood, and 19.8% of those with high depressed mood reported that they 
planned to drink alcohol in the next year.  The students did not differ significantly in the 
frequency that they reported future intentions to drink use at either grade.   
Chi square analyses without imputed means.  All chi square analyses were run a 
second time excluding respondents with any missing depressed mood items (e.g., 
respondents for whom mean scores were imputed).  At the 8th and 10th grades, there were 
no changes in the significance of results from the original chi square analyses.   
Comparisons by gender.  Frequency data on substance use behaviors by level of 
depressed mood are presented for boys and girls in Tables 8 and 9.  Separate chi square  
analyses of substance use by level of depressed mood were performed for males and 
females at each grade.  Among 8th grade boys, recent drinking at least once per week (χ2 
(2)=9.03, p<.05), ever getting drunk or high (χ2 (2)=7.74, p<.05), getting drunk or high in 
the past year (χ2 (2)=8.75, p<.05), and ever using marijuana or cocaine (χ2 (2)=7.45, 
p<.05) were significantly related to level of depressed mood.  For boys, rates of these 
substance use behaviors increased with each higher level of depressed mood (from low to 
high), following the pattern seen among the full sample that included both genders.  For 
example, 9.1% of 8th grade boys with low depressed mood, versus 13.5% of those with 
average depressed mood and 20.5% of those with high depressed mood, reported ever 
being drunk or high.  Two variables were unrelated to depressed mood among 8th grade 
boys: ever having used alcohol and planning to drink in the next year.  In fact, rates of 
ever using alcohol were very similar among 8th grade boys with average and high levels 
of depressed mood (48.4% and 46.5%, respectively).    
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Table 8 
 
 
 
Percentage of boys who reported selected substance use behaviors, by level of depressed 
mood and time of survey administration 
 
 Spring 8th (N=526) Spring 10th (N=381) 
 
 Depressed mood Depressed mood 
 Low Avg High Low  Avg High 
    
Ever used alcohol 37.0 48.2 46.5 61.4 68.9 60.9 
 
Recent drinking >1x/wk 1.3 4.1 8.7 4.7 7.4 17.2 
 
Ever been drunk/high 9.1 13.5 20.5 18.9 31.6 34.4 
 
Drunk/high >1x in past 5.8 11.0 16.5 15.0 27.4 35.9 
year 
 
Ever used marijuana and/or  18.8 24.5 33.1 33.1 36.3 46.9 
cocaine  
 
Binge drinkinga     11.0 14.7 17.2 
    
Impaired functioning    7.9 17.9 29.7 
related to substance usea 
 
Plan to drink in next year 9.1 13.1 13.4 25.2 19.5 21.9 
  
 
aThese items were not assessed at every time point. 
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Table 9 
 
 
 
Percentage of girls who reported selected substance use behaviors, by level of depressed 
mood and time of survey administration 
 
 Spring 8th (N=625) Spring 10th (N=479) 
 
 Depressed mood Depressed mood 
 Low Avg High Low  Avg High 
    
Ever used alcohol 41.2 50.2 54.3 56.1 63.1 76.7 
 
Recent drinking >1x/wk 2.4 3.9 3.9 6.1 4.9 11.7 
 
Ever been drunk/high 12.7 13.9 18.6 16.7 29.1 31.1 
 
Drunk/high >1x in past 9.7 12.1 14.7 15.2 21.7 34.0 
year 
 
Ever used marijuana and/or  18.8 22.7 26.4 27.3 34.8 41.7 
cocaine  
 
Binge drinkinga     7.6 9.8 21.4 
    
Impaired functioning    7.6 16.8 21.4 
related to substance usea 
 
Plan to drink in next year 10.9 13.6 14.0 13.6 20.1 18.4 
  
 
aThese items were not assessed at every time point. 
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At the 10th grade survey, the same substance use variables were significantly 
related to level of depressed mood among boys, with the exception of ever using 
marijuana or cocaine (recent drinking: χ2 (2)=9.07, p<.05); ever drunk/high: χ2 (2)=7.52, 
p<.05; past year drunk/high: χ2 (2)=12.08, p<.01).  Furthermore, boys’ reports of 
substance-related psychosocial impairment were significantly related to level of 
depressed mood at the 10th grade (χ2 (2)=15.52, p<.001).  Again, rates of substance use 
behaviors tended to increase with each higher level of depressed mood.   Three substance 
use behaviors—ever having used alcohol, binge drinking, and planning to drink in the 
next year—were unrelated to depressed mood among 10th grade boys.  Rates of these 
substance use behaviors were fairly similar for all levels of depressed mood. 
None of the substance use variables were significantly related to level of 
depressed mood among 8th grade girls.  Although descriptive statistics showed that girls’ 
rates of substance use were lowest among those with low levels of depressed mood, the 
rates of substance use among 8th grade girls with average and high levels of depressed 
mood were not much higher.  For example, 12.7% of 8th grade girls with low depressed 
mood reported ever being drunk or high, while 13.9% of those with average depressed 
mood and 18.6% of those with high depressed mood reported this substance use 
behavior. 
Unlike the findings from the 8th grade, girls’ 10th grade reports of ever getting 
drunk or high, and being drunk or high in the past year were significantly related to their 
level of depressed mood (χ2 (2)=8.40, p<.05; χ2 (2)=11.56, p<.01).   Also, reports of 
substance-related psychosocial impairment were significantly related to level of 
depressed mood among 10th grade girls (χ2 (2)=9.53, p<.01).  Furthermore, two substance 
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use outcomes were related to depressed mood among 10th grade girls, but not among 
boys: ever having used alcohol (χ2 (2)=10.52, p<.01) and binge drinking (χ2 (2)=12.24, 
p<.01).  Again, for all significant findings, the rates of substance use behaviors were 
greatest among those with high depressed mood and lowest among those with low 
depressed mood.  Recent drinking, plans to drink in the future, and ever using illicit drugs 
were unrelated to level of depressed mood among 10th grade girls. 
 Chi square analyses were run a second time excluding respondents who did not 
answer all depressed mood items.  At the 8th grade, levels of significance did not change 
for most of substance use variables.  However, among 8th grade boys, ever getting drunk 
or high was no longer significantly related to depressed mood, and, among 8th grade girls, 
ever using alcohol was now significantly related to depressed mood.  At the 10th grade, 
there were no changes in the significance of results from the original analyses.  
Comparisons by race/ethnicity.  Frequency data on substance use behaviors by 
level of depressed mood are presented for Black and Hispanic students in Tables 10 and 
11.  Separate chi square analyses of substance use by level of depressed mood were 
performed each racial/ethnic group, at each grade.  Among 8th grade Black students, ever 
using alcohol (χ2 (2)=7.78, p<.05), recent drinking (χ2 (2)=6.04, p<.05), ever getting 
drunk or high (χ2 (2)=10.72, p<.01), getting drunk or high in the past year (χ2 (2)=9.23, 
p<.05), and ever using marijuana or cocaine (χ2 (2)=6.72, p<.05) were significantly 
related to level of depressed mood.  As in the analyses using the full sample, rates of 
these substance use behaviors among Black students appeared to increase with each 
higher level of depressed mood.  Planning to drink in the next year was not related to 
depressed mood among 8th grade Black adolescents.   
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Table 10 
 
Percentage of Black students who reported selected substance use behaviors, by level of 
depressed mood and time of survey administration 
 
 Spring 8th (N=881) Spring 10th (N=663) 
 
 Depressed mood Depressed mood 
 Low Avg High Low  Avg High 
    
Ever used alcohol 38.0 47.3 50.0 57.6 63.6 67.7 
 
Recent drinking >1x/wk 1.7 3.8 6.3 5.6 6.2 14.5 
 
Ever been drunk/high 10.5 11.7 20.3 16.2 28.7 29.8 
 
Drunk/high >1x in past 7.6 10.4 16.7 14.1 23.5 33.9 
year 
 
Ever used marijuana and/or  21.5 23.5 31.3 29.8 36.7 43.5 
cocaine  
 
Binge drinkinga     6.6 11.7 19.4 
    
Impaired functioning    6.1 15.5 23.4 
related to substance usea 
 
Plan to drink in next year 10.1 12.8 14.1 19.7 19.1 16.9 
  
 
aThese items were not assessed at every time point. 
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Table 11 
 
Percentage of Hispanic students who reported selected substance use behaviors, by level 
of depressed mood and time of survey administration 
 
 Spring 8th (N=250) Spring 10th (N=186) 
 
 Depressed mood Depressed mood 
 Low Avg High Low  Avg High 
    
Ever used alcohol 44.0 58.6 55.9 63.2 73.9 80.5 
 
Recent drinking >1x/wk 2.7 5.2 6.8 5.3 5.7 12.2 
 
Ever been drunk/high 13.3 21.6 18.6 24.6 36.4 41.5 
 
Drunk/high >1x in past 9.3 16.4 13.6 19.3 27.3 39.0 
year 
 
Ever used marijuana and/or  12.0 25.0 27.1 33.3 31.8 46.3 
cocaine  
 
Binge drinkinga     19.3 12.5 22.0 
    
Impaired functioning    14.0 23.9 29.3 
related to substance usea 
 
Plan to drink in next year 9.3 15.5 13.6 17.5 22.7 29.3 
  
 
aThese items were not assessed at every time point. 
 
 
 
 
 
 
 
  80  
  
At the 10th grade, these same substance use variables were significantly related to  
level of depressed mood for Black students, with the exception of ever using alcohol 
(recent drinking: χ2 (2)=10.64, p<.01; ever getting drunk or high: χ2 (2)=11.94, p<.01; 
getting drunk or high in the past year: χ2 (2)=17.27, p<.001; ever using marijuana or 
cocaine: χ2 (2)=6.84, p<.05).  Also, binge drinking (χ2 (2)=12.06, p<.01) and substance-
related impaired functioning (χ2 (2)=19.84, p<.001) were significantly related to level of 
depressed mood among Black students in the 10th grade.  Again, rates of substance use 
tended to increase with each higher level of depressed mood.  Consistent with the 8th 
grade results, planning to drink in the next year was not related to depressed mood. 
Among 8th grade Hispanic students, none of the substance use variables were 
significantly related to depressed mood.  However, when examining descriptive statistics, 
rates of substance use appeared lowest among 8th grade Hispanic students with low levels 
of depressed mood.  For example, 44% of Hispanic students with low depressed mood 
reported ever using alcohol, while 58.6% of those with average depressed mood and 
55.9% of those with high depressed mood reported ever using alcohol at the 8th grade.  
Similarly, among 8th grade Hispanic adolescents, 13.3% of those with low depressed 
mood, 21.6% of those with average depressed mood, and 18.6% of those with high 
depressed mood reported ever getting drunk or high.  Although rates of these substance 
use behaviors appeared higher among 8th grade Hispanic adolescents with average 
depressed mood than those with high depressed mood, these differences were small.   
At the 10th grade, level of depressed mood still was not significantly related to 
substance use among Hispanic students.  Again, Hispanic students with low depressed 
mood, as compared to those with average or high levels of depressed mood, reported 
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lower rates of most substance use, expect for illicit drug use and binge drinking. About 
63% of 10th grade Hispanic students with low depressed mood reported ever using 
alcohol, while 73.9% of those with average depressed mood and 80.5% of those with 
high depressed mood stated that they had tried alcohol.  Rates of marijuana or cocaine 
use were very similar among Hispanic 10th graders with low and average levels of 
depressed mood (33.3% and 31.8%, respectively).  Rates of binge drinking were lower 
among Hispanic students with average depressed mood (12.5%), than among those with 
low (19.3%) and high (22.0%) depressed mood.   
 Chi square analyses were run a second time excluding respondents who were 
missing any depressed mood items.  In the new analyses, the relationship of recent 
drinking at least once per week and depressed mood was no longer significant among 8th 
grade Black students.  Among 8th grade Hispanic students, ever using marijuana or 
cocaine was now significantly related to depressed mood (χ2 (2)=7.08, p<.05); 11.3% of 
Hispanic teens with low depressed mood, versus 26.9% of those with average depressed 
mood and 27.1% of those with high depressed mood, reported ever using one of these 
illicit drugs.  All other 8th grade results remained at the same significance level.  At the 
10th grade, the second run of chi square analyses found the same significant relationships 
as the original chi square analyses. 
3.3.3  Longitudinal Analyses: 8th Grade Depressed Mood and 10th Grade Substance Use 
Frequencies by gender.  Table 12 presents frequency data on 10th grade risky 
substance use behaviors by 8th grade level of depressed mood for males and females.  
Among boys, it appears that those with high levels of depressed mood at the 8th grade are 
reporting the highest rates of recent drinking, getting drunk/high, and substance-related  
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Table 12   
 
Longitudinal relationships: Percentage of adolescent alcohol users who reported risky 
substance use behaviors at the 10th grade, by level of depressed mood at the 8th grade 
and gender 
 
  Males (N=370)   Females (N=497) 
 
 Depressed mood Depressed mood 
 Low Avg High Low Avg  High 
    
Recent drinking >1x/wk 5.4 7.1 13.3 3.8 6.8 10.0 
 
Drunk/high >1x in past 20.5 23.5 32.0 16.8 22.9 30.0 
year 
 
Ever used marijuana and/or  35.7 38.8 37.3 31.3 34.6 37.0 
cocaine  
 
Binge drinking  11.6 15.8 16.0 7.6 13.5 11.0 
    
Impaired functioning 13.4 14.8 24.0 9.9 15.8 22.0 
related to substance use 
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psychosocial impairment the 10th grade; however, chi square analyses found no  
significant differences in reports of any substance use behavior by level of depressed 
mood two years earlier.  Among girls, the patterns of 10th grade substance use, based on 
level of depressed mood, are similar to the boys.  However, for girls, rates of substance-
related psychosocial impairment at the 10th grade were significantly different depending 
on level of depressed mood at the 8th grade (χ2 (2)=6.08, p<.05).  Twenty-two percent 
(22%) of girls with high depressed mood at the 8th grade, versus 15.8% of those with 
average depressed mood and 9.9% of those with low depressed mood, reported impaired 
functioning related to substance use at the 10th grade.    
Chi square analyses were run a second time excluding respondents who were 
missing any depressed mood items.  There were no changes in the results from the 
original analyses.   
Frequencies by race/ethnicity.  Table 13 presents frequency data on 10th grade 
risky substance use behaviors by 8th grade level of depressed mood for Black and 
Hispanic students.  It appears that Black students are reporting more recent drinking, 
getting drunk or high, and substance-related psychosocial functioning at the 10th grade 
when they have high levels of depressed mood at the 8th grade.  However, chi square 
analyses only found significant difference in rates of two substance use behaviors among 
Black adolescents—getting drunk or high in the past year (χ2 (2)=6.24, p<.05) and 
substance-related psychosocial impairment (χ2 (2)=8.91, p<.05)—depending on level of 
depressed mood two years earlier.  Twenty-nine percent of Black students with high 
depressed mood at the 8th grade, versus 17.9% of those with low depressed mood, 
reported getting drunk or high in the year prior to the 10th grade survey.  Also, 21.6% of  
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Table 13 
 
Longitudinal relationships: Percentage of adolescent alcohol users who reported risky 
substance use behaviors at the 10th grade, by level of depressed mood at the 8th grade 
and race/ethnicity 
 
  Black (N=671)   Hispanic (N=185) 
 
 Depressed mood Depressed mood 
 Low Avg High Low Avg High 
    
Recent drinking >1x/wk 4.5 7.3 11.2 5.0 5.7 13.2 
 
Drunk/high >1x in past 17.9 22.3 29.9 21.7 27.6 34.2 
year 
 
Ever used marijuana and/or  34.6 36.0 38.8 31.7 39.1 31.6 
cocaine  
 
Binge drinking  9.5 12.3 12.7 10.0 24.1 13.2 
    
Impaired functioning 10.1 13.7 21.6 16.7 23.0 26.3 
related to substance use 
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Black students with high depressed mood at the 8th grade, compared to 10.1% of those  
with low depressed mood, reported having substance-related psychosocial impairment at 
the 10th grade.  Among, Hispanic students, it appears that those who reported high levels 
of depressed mood at the 8th grade also reported higher rates of recent drinking, getting 
drunk or high, and substance-related psychosocial impairment at the 10th grade.  
However, chi square analyses found no significant differences in Hispanic students’ 10th 
grade reports of substance use by 8th grade level of depressed mood. 
Chi square analyses were run a second time excluding respondents who were 
missing any depressed mood items.  There were no changes in the results from 
theoriginal analyses.   
 Logistic regression analyses.  A series of logistic regression analyses were 
performed to assess the effects of 8th grade level of depressed mood on risky substance 
use behaviors at the 10th grade (see Table 14).  Substance use outcomes included:  
frequent drinking, frequent intoxication (getting drunk or high), ever using marijuana or 
cocaine, binge drinking, and impaired functioning related to substance use.  All analyses 
controlled for gender, ethnicity, age, year of study enrollment, and 8th grade reports of 
ever using alcohol.  These variables were recoded so that female, Hispanic, older age (13-
14 years old vs. 11-12 years old in 7th grade), enrolled in 1995 (vs. 1994), and ever 
having used alcohol by the 8th grade were given values of 1, and alternate categories 
(male, Black, younger age, enrolled in 1994, 8th grade alcohol abstainers) were given 
values of 0, making them the reference groups.  These analyses utilized the entire sample 
of 10th graders (abstainers and alcohol users).   
Results showed that level of depressed mood at the 8th grade was significantly  
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Table 14 
 
 
 
Odds ratios from logistic regression analyses assessing the effects of 8th grade depressed 
mood on subsequent substance use behaviors in the 10th grade, among all 10th graders 
 
Substance use behavior Odds Ratio (95% C.I.a) Wald p  
 
RECENT DRINKING >1X/WK 
 1. Depressed mood at 8th grade na 4.77 .09 
 High dep mood 2.28 (1.04-4.98) 4.23 .04*  
 Average dep mood 1.53 (0.67-2.79) 0.72 .40  
 Low dep mood (ref) 1.00 na na  
Ever used alcohol at 8th grade 2.59 (1.47-4.56) 10.89 .00** 
Gender (female) 0.80 (0.47-1.36) 0.70 .40 
Race/ethnicity (Hispanic) 0.90 (0.47-1.71) 0.12 .74 
Age range (older) 1.13 (0.63-2.04) 0.16 .69 
Year enrolled (1995)     1.26 (0.75-2.15) 0.76 .39 
   
 2. Depressed mood x gender na 0.26 .88 
 High dep mood x gender 0.95 (0.20-4.48) 0.00 .95 
Average dep mood x gender 1.27 (0.30-5.35) 0.11 .74 
   
 3. Depressed mood x race/ethnicity na 0.70 .71 
 High dep mood x race 1.10 (0.19-6.39) 0.01 .91 
 Average dep mood x race 0.61 (0.11-3.32) 0.33 .57 
  
DRUNK/HIGH >1X IN PAST YEAR  
 1. Depressed mood at 8th grade na 5.95 .05 
 High dep mood 1.79 (1.10-2.91) 5.49 .02* 
 Average dep mood 1.19 (0.79-1.80) 0.70 .40  
 Low dep mood (ref) 1.00 na na  
Ever used alcohol at 8th grade 2.72 (1.94-3.83) 33.18 .00*** 
Gender (female) 0.87 (0.62-1.21) 0.71 .40 
Race/ethnicity (Hispanic) 1.21 (0.82-1.78) 0.88 .35 
Age range (older) 1.00 (0.68-1.47) 0.00 1.00 
Year enrolled (1995)     1.56 (1.12-2.18) 6.87 .01** 
  
  2. Depressed mood x gender na 0.10 .95 
 High dep mood x gender 1.09 (0.42-2.86) 0.03 .86 
 Average dep mood x gender 1.14 (0.50-2.60) 0.10 .76 
   
 3. Depressed mood x race/ethnicity na 0.11 .95 
 High dep mood x race 1.19 (0.39-3.61) 0.10 .76 
 Average dep mood x race 1.04 (0.40-2.67) 0.01 .94 
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Table 14 (continued) 
 
Substance use behavior Odds Ratio (95% C.I.a) Wald p  
 
EVER USED MARIJUANA AND/OR  
COCAINE 
 1. Depressed mood at 8th grade na 0.00 1.00 
 High dep mood 1.00 (0.64-1.54) 0.00 .98
 Average dep mood 1.00 (0.70-1.43) 0.00 .99 
 Low dep mood (ref) 1.00 na na  
Ever used alcohol at 8th grade 3.20 (2.37-4.32) 57.82 .00*** 
Gender (female) 0.84 (0.63-1.14) 1.23 .27 
Race/ethnicity (Hispanic) 0.87 (0.61-1.25) 0.56 .46 
Age range (older) 1.11 (0.79-1.57) 0.36 .55 
Year enrolled (1995)     1.14 (0.85-1.53) 0.73 .39 
   
 2. Depressed mood x gender na 0.44 .80 
 High dep mood x gender 1.30 (0.54-3.09) 0.34 .56 
 Average dep mood x gender 1.02 (0.50-2.06) 0.00 .96 
   
 3. Depressed mood x race/ethnicity na 0.44 .80 
 High dep mood x race 0.83 (0.29-2.36) 0.12 .73 
 Average dep mood x race 1.14 (0.49-2.64) 0.10 .76 
  
BINGE DRINKING 
 1. Depressed mood at 8th grade na 2.24 .33 
 High dep mood 1.27 (0.66-2.42) 0.50 .48  
 Average dep mood 1.49 (0.88-2.52) 2.19 .14 
 Low dep mood (ref) 1.00 na na 
Ever used alcohol at 8th grade 2.15 (1.40-3.30) 12.07 .00** 
Gender (female) 0.76 (0.50-1.15) 1.69 .19 
Race/ethnicity (Hispanic) 1.56 (0.98-2.48) 3.44 .06 
Age range (older) 1.39 (0.87-2.21) 1.92 .17 
Year enrolled (1995)     1.71 (1.12-2.61) 6.13 .01* 
  
 2. Depressed mood x gender na 0.44 .80 
 High dep mood x gender 1.25 (0.35-4.54) 0.12 .73 
 Average dep mood x gender 1.43 (0.50-4.12) 0.44 .51  
   
 3. Depressed mood x race/ethnicity na 2.65 .27 
 High dep mood x race 1.26 (0.28-5.74) 0.09 .77 
Average dep mood x race 2.47 (0.73-8.33) 2.11 .15 
   
IMPAIRED FUNCTIONING RELATED  
TO SUBSTANCE USE 
 1. Depressed mood at 8th grade na 7.02 .03* 
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Table 14 (continued) 
 
Substance use behavior Odds Ratio (95% C.I.a) Wald p  
 
 High dep mood 2.08 (1.19-3.63) 6.52 .01*  
 Average dep mood 1.30 (0.80-2.12) 1.10 .30 
 Low dep mood (ref) 1.00 na na  
Ever used alcohol at 8th grade 2.39 (1.61-3.54) 18.65 .00*** 
Gender (female) 0.93 (0.63-1.36) 0.15 .70 
Race/ethnicity (Hispanic) 1.56 (1.01-2.39) 4.05 .04* 
Age range (older) 1.16 (0.75-1.78) 0.43 .51 
Year enrolled (1995)     1.62 (1.10-2.38) 5.96 .02* 
   
 2. Depressed mood x gender na 0.91 .63 
 High dep mood x gender 1.28 (0.42-3.88) 0.19 .67 
Average dep mood x gender 1.60 (0.60-4.28) 0.88 .35 
   
 3. Depressed mood x race/ethnicity na 0.15 .93 
   High dep mood x race 0.89 (0.26-3.06) 0.03 .86 
 Average dep mood x race 1.10 (0.38-3.18) 0.03 .86 
       
 
Note.  na=not applicable.  ns=not significant.  ref=reference group. 
 
a95% confidence interval. 
 
*p<.05.  **p<.01.  ***p<.001. 
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related to substance-related psychosocial impairment at the 10th grade.  Chi square tests  
of the model coefficients and the Wald statistics both showed that level of depressed 
mood significantly predicted this substance use outcome, after controlling for 
demographic variables and 8th grade reports of ever using alcohol.  More specifically, 
students with a high level of depressed mood in middle school were twice as likely as 
those with a low level of depressed mood to report impaired functioning as a result of 
alcohol or drug use in the 10th grade.  Although the overall depressed mood variable did 
not predict recent drinking, students who reported a high level of depressed mood in the 
8th grade were twice as likely as those with a low level of depressed mood to report  
drinking at least once per week in the past month at the 10th grade survey.  Furthermore, 
the overall depressed mood variable was not significantly related to getting drunk or high 
in the year previous to the 10th grade survey (p=.05).  However, students with high 
depressed mood at the 8th grade were 1.79 times as likely as those with low depressed 
mood to report getting drunk or high the past year at the 10th grade survey.  Eighth grade 
level of depressed mood was not significantly related to using illicit drugs or binge 
drinking at the 10th grade. 
Reports of ever using alcohol at the 8th grade predicted all risky substance use 
behaviors.  Students were 2 to 3 times as likely to report engaging in each risky substance 
use behavior at the 10th grade when they reported ever using alcohol in middle school.  
Demographic variables were related to substance use outcomes in a few cases.  However, 
gender and age range were not significantly related to any of the 10th grade substance use 
variables.  Hispanic adolescents were 1.5 times as likely as Black students to report 
impaired functioning from substance use at the 10th grade.  Year of enrollment (1994 vs. 
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1995) was related to 3 substance use outcomes, with those enrolled in 1995 being 1.56 
times more likely to report getting drunk or high in the past year, 1.71 times as likely to 
report binge drinking, and 1.62 times as likely to have substance-related psychosocial 
impairment, than those enrolled in 1994. 
Three separate logistic regression analyses tested for interactions of (1) depressed 
mood by gender, (2) depressed mood by ethnicity, and (3) depressed mood by 
intervention status, in the prediction of 10th grade substance use.  A fourth logistic 
regression equation included all three interaction terms and evaluated their relationship to 
the selected substance use behaviors.  None of these interaction terms were significantly 
related to substance use outcomes, suggesting that the relationship of depressed mood to 
later substance use is similar for males and females, Blacks and Hispanics, and students 
receiving different RFH interventions. 
Second run of logistic regression analyses.  Logistic regression analyses were run 
a second time, excluding respondents who were missing any depressed mood items (e.g., 
excluding respondents for whom mean score values were imputed).  In general, odds 
ratios and levels of significance were similar to the initial regression analyses.  However, 
whereas in the initial analyses, high depressed mood was significantly related to recent 
drinking (although overall depressed mood was unrelated to recent drinking), in the 
second analyses, high depressed mood no longer significantly predicted recent drinking 
(p=.05).  Therefore, the finding that high depressed mood predicts recent drinking is 
considered tentative.  On the other hand, the second run of analyses showed the overall 
depressed mood variable significantly predicting getting drunk or high (p<.05).  Students 
who reported a high level of depressed mood were 1.81 times as likely to report getting 
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drunk or high in the past year, as compared to students with low levels of depressed 
mood at the 8th grade (p<.05).  Finally, race/ethnicity was no longer related to 10th grade 
reports of substance-related psychosocial impairment in the second run of analyses.   
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CHAPTER 4: DISCUSSION 
This discussion will begin by summarizing and interpreting the results of the 
current study in three areas: (1) descriptive data on rates of substance use and depressed 
mood, (2) longitudinal analyses on the impact of timing of alcohol use initiation on later 
risky substance use, and (3) cross-sectional and longitudinal analyses of the relationship 
of depressed mood and substance use.  At the start of each section, the hypotheses, as 
stated in the Introduction, will be reiterated.  Then, the limitations of the present research 
will be discussed, with attention to the internal and external validity, and measurement 
and statistical issues.  This section concludes with a summary of the implications of the 
current findings and suggestions for future research.  
4.1  Summary and Interpretation of Findings 
4.1.1  Descriptive Data 
Hypotheses.  It was hypothesized that the adolescents in the current study (Black 
and Hispanic teens living in Brooklyn, NY) would report minimal alcohol and drug use at 
the 7th grade survey, but that rates of substance use would increase steadily to the 10th 
grade survey.  Furthermore, it was hypothesized that boys would report higher rates of 
frequent and heavy alcohol use and any illicit drug use than girls, and that this gender 
difference would widen with each successive survey.  Also, lower rates of substance use 
among Black students as compared to Hispanic students, across all three surveys, were 
hypothesized.  
Following past research, it was hypothesized that more girls than boys, and more 
Black adolescents than Hispanic adolescents, would report a high level of depressed 
mood. 
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Rates of substance use.   Descriptive data analyses revealed that reported rates of 
substance use were fairly low in the 7th grade, with about 25% of students having ever 
used alcohol, 1% of students engaging in recent drinking, 4% of students ever having 
been drunk or high, and 7% of students ever using marijuana or cocaine.  However, 
reported rates of substance use increased incrementally as the students progressed in 
school year.  By the 8th grade, 46% of students reported ever using alcohol; this rate is 
comparable to the findings of the Monitoring the Future study (Johnston et al., 2000) 
which reported that 52% of eighth graders had ever used alcohol.   Furthermore, in the 
current study, reports of ever having used alcohol increased by approximately 40% and 
reports of ever having used marijuana or cocaine increased by almost 30% between the 
7th grade survey and the 10th grade survey.  Rates of recent drinking, ever getting drunk 
or high, and getting intoxicated in the past year also increased from the 7th to 8th grade 
surveys, and again from the 8th to 10th grade surveys.  Furthermore, with each successive 
survey, there were a greater percentage of students who stated that they intended to drink 
in the next year.  Also, approximately 1 in 8 students reported binge drinking and 1 in 6 
students reported experiencing substance-related psychosocial impairment by the 10th 
grade.  These trends follow the patterns seen in the Monitoring the Future study 
(Johnston et al., 2000) which found that many young people significantly increase their 
substance use between the 8th and 12th grades.  Therefore, the results of the current study 
suggest that rates of substance use among urban, minority adolescents are comparable to 
rates seen in the general adolescent population in the U.S., despite the differences in 
socioeconomic status, household composition, access to resources, and psychosocial 
stressors, among other factors. 
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Gender differences in rates of substance use.  When comparing rates of substance 
use behaviors between genders, there were few differences.  Male and female adolescents 
reported very similar rates of substance use, contrary to the literature suggesting that 
teenage boys are using more alcohol and drugs than girls (Aseltine et al., 1998; Barnes & 
Welte, 1986; Bauman & Phongsavan, 1999; Caetano, 1997).  Interestingly, 7th grade girls 
were twice as likely than 7th grade boys to report having ever been drunk or high.  
However, for the most part, rates of substance use behaviors, including recent drinking, 
using illicit drugs, binge drinking, and substance-related psychosocial impairment were 
similar for boys and girls in all grades.  Also, a similar percentage of girls and boys at 
each survey stated that they planned to drink alcohol in the next year.  Therefore, not only 
did boys and girls show similar patterns of alcohol use initiation, they also reported using 
comparable amounts of alcohol and drugs, at a similar frequency, from early to mid-
adolescence.  Therefore, these findings contradict the past research that reports 
significantly heaving drinking among boys as compared to girls by late adolescence 
(Hawkins et al., 1997; Samson et al., 1989). 
There are several potential explanations for the unexpected lack of gender 
differences in rates of substance use.  The Monitoring the Future study (Johnston et al., 
2000) suggested that the gender gap in rates of adolescent substance use, particularly 
alcohol use, is narrowing.  Therefore, the current study may reflect a national trend that 
shows girls starting to drink at comparable ages and continuing their alcohol use at 
similar rates as boys.  The characteristics of the current sample also may account for the 
unanticipated results.  Whereas most past research has utilized predominantly White 
youth or samples that are representative of the U.S. population (Chassin et al., 2002; 
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Grant, 1998; Gruber et al., 1996; Lo, 2000; Samson et al., 1989; Thomas et al., 2000; 
Windle, 1991), the current study’s sample was comprised of mostly Black and Hispanic 
students of low socioeconomic status, living in urban communities.  Therefore, the 
gender differences in rates of substance use that are seen among middle-class White 
youth may not apply to this particular population. 
The findings of the current study may reflect trends seen in adult populations, as 
well.  A longitudinal study of adults in the U.S. found that the prevalence of Black 
women reporting negative social consequences from drinking (e.g., financial, legal, 
health, interpersonal problems) increased significantly between 1984 and 1992 (Caetano, 
1997).  In the same study, Hispanic women’s reports of health-related problems from 
drinking increased significantly in this 8-year span.  Furthermore, the incidence of social 
consequences from drinking in 1992 was significantly higher for Black and Hispanic 
women than for White women (Caetano, 1997).  Results also showed that Black women 
were consuming a higher mean number of drinks per month than were Hispanic and 
White women (Caetano, 1997).  Although the men in this study were reporting more 
heavy alcohol use and more alcohol-related social problems than were women, across all 
racial/ethnic groups, the trends suggest that alcohol consumption and alcohol-related 
problems may be increasing among Black and Hispanic women, whereas these drinking 
behaviors are remaining relatively stable among White women (Caetano, 1997).   
Therefore, the lack of gender differences in rates of substance use seen in the current 
study may be indicative of the increase in alcohol use and alcohol-related problems 
among minority women in the U.S.    
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Racial/ethnic differences in rates of substance use.  Racial/ethnic comparisons 
found that Hispanic students were reporting several substance use behaviors at greater 
frequencies than were Black adolescents, although these differences did not emerge until 
after the 7th grade survey.  At the 8th and 10th grades, Hispanic teens were more likely to 
have ever used alcohol and to have ever been drunk or high.  Furthermore, Hispanic teens 
were more likely to have experienced impaired psychosocial functioning from alcohol or 
drug use at the 10th grade than were Black adolescents.  These findings follow the 
existing literature that shows higher rates of alcohol use among Hispanic adolescents than 
among other racial/ethnic groups, including Hispanic and White youth (Bettes et al., 
1990; Johnston et al., 2000; Windle, 1991). 
These findings also extend the current literature by showing that racial/ethnic 
differences in rates of substance use may depend upon the age of the adolescent and the 
specific substance use behavior.  At the 7th grade, Black and Hispanic students reported 
very similar rates of all substance use behaviors, suggesting that racial/ethnic differences 
in alcohol and drug use emerge during and after middle school.  Therefore, Black and 
Hispanic students may experience different environmental influences, such as cultural 
norms, peer pressure, and/or parental monitoring, which contribute to the higher rates of 
substance use seen among Hispanic adolescents.  This trend may continue into adulthood, 
since past research has shown that alcohol use disorders and alcohol-related health and 
social problems are more common among adult Hispanic men than among other adults in 
the U.S. (Caetano, 1997; Gilbert & Cervantes, 1986). 
Despite these racial/ethnic differences in some substance use behaviors, there 
were no significant differences between Black and Hispanic students in rates of frequent 
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drinking, binge drinking, or using illicit drugs at any grade.  The lack of racial/ethnic 
difference in drinking at least one time per week in the past month may be explained by 
the fact that not many students at all were drinking this frequently (only about 7% at the 
10th grade).  Rates of binge drinking among 10th graders also were low, when compared 
to the findings of other recent studies.  For example, the National Adolescent Student 
Health Survey showed that 42.2% of White males and 33.3% of White females had 
engaged in binge drinking over the past 2 weeks, whereas only 11.8% of Black students 
and 16.8% of Hispanic students in the current study reported binge drinking in the past 
month (Windle, 1991).  Past research also has shown that White college students report 
more binge-drinking and a higher number of drinks consumed per week than Black 
college students (Martin, 1998).  Therefore, the current findings, similar to the past 
research, suggest that binge drinking and frequent drinking may not be as normative a 
behavior in this urban, minority sample as it is among White adolescents.  However, in 
adulthood, Black and Hispanic Americans may be engaging in similar or greater amounts 
of heavy drinking, as compared to White Americans.  A recent study of drinking trends in 
the U.S. found that while rates of frequent heavy drinking decreased among White adults 
between 1984 and 1995, frequent heavy drinking remained at stable rates among Black 
and Hispanic adults in this same time period (Caetano & Clark, 1998).  Furthermore, 
Black and Hispanic adults have reported consuming more drinks per occasion than White 
adults (Johnson, Gruenewald, Treno, & Taff, 1998). 
  Finally, these results suggest that although Hispanic adolescents are more likely 
than Black teens to have tried alcohol, Hispanic and Black teens are equally as likely to 
have tried marijuana or cocaine, from early to mid-adolescence.  This contradicts the past 
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epidemiological data showing that more Hispanic youth than Black youth are using 
marijuana and/or cocaine at the 8th grade and cocaine at the 12th grade (Johnston et al., 
2000).  It is possible that the characteristics of this sample of Hispanic adolescents (e.g., 
their culture of origin and level of acculturation) may account for the findings of the 
current study with respect to rates of substance use.  Most of the past literature examining 
racial/ethnic differences in substance use has grouped all Hispanic cultures together 
(Barnes et al., 2002; Hoffman, Barnes, Welte, & Dintcheff, 2000; Johnston et al., 2000), 
thereby obscuring potential differences based on culture of origin.  Furthermore, the 
existing research that has compared Hispanic subgroups suggests that there are 
differences between specific cultures in their rates and patterns of substance use.  For 
example, Bettes et al. (1990) found that Dominican adolescents used alcohol more 
frequently than Puerto Rican adolescents.  Also, 2002 epidemiologic estimates suggest 
that Puerto Rican adults have higher rates of illicit drug use than other Hispanic 
subgroups, including Mexicans, Cubans, and Central or South Americans (Substance 
Abuse and Mental Health Services Administration [SAMHSA], 2003).  Therefore, the 
predominantly Puerto Rican and Central American students in the current study may 
differ from one another, and differ from other Hispanic subgroups, in their substance use 
behaviors.  These differences between Hispanic subgroups may be related to their 
particular cultural norms for substance use, level of acculturation, and the risk and 
protective factors in their respective communities.    
Interestingly, patterns of illicit drug use may change for Blacks and Hispanics as 
they enter adulthood.  Whereas most past research shows higher rates of illicit drug use 
among Hispanic versus Black adolescents, 2002 estimates show 9.7% of Black adults and 
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7.2% of Hispanic adults reporting current illicit drug use (SAMHSA, 2003).  Also, 
lifetime rates of illicit drug use were slightly greater among Blacks (43.8%) than among 
Hispanics (38.9%) (SAMHSA, 2003).  Therefore, although rates of marijuana and 
cocaine use are similar for Hispanic and Black adolescents in the current study, it is 
possible that the Black teens would be at greater risk of illicit drug use and abuse in 
adulthood, as compared to the Hispanic adolescents.  However, since the current study 
did not follow these adolescents into adulthood, this hypothesis could not be tested with 
these data. 
Age differences in rates of substance use.  Further comparisons showed that a 
greater percentage of older adolescents (13 to 14 years old) versus younger teens (11 to 
12 years old), at the 7th grade survey, reported ever having used alcohol, ever having been 
drunk or high, and having been drunk or high in the past year.  At the 8th grade there were 
no age differences in reports of substance use, and at the 10th grade, more older students 
than younger ones reported binge drinking in the past month.   
Therefore, although older age may have contributed to higher rates of some 
alcohol and drug use in early middle school, it appears that there was very little age 
difference in rates of substance use by the 10th grade.  This suggests that while older 
students may be experimenting with alcohol and drugs at earlier grades and engaging in 
more binge drinking in high school, younger and older students’ patterns of substance use 
are fairly similar by late middle school and remain that way into high school.  It is 
possible that, at the 7th grade, the older adolescents had more peers in advanced grades, 
and therefore were exposed to alcohol and drug use before their younger classmates. 
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Cohort differences in rates of substance use.  There were few differences by 
cohort (year of study enrollment) until the 10th grade survey.  However, in the 7th grade, 
reports of ever using marijuana or cocaine were more common among respondents 
enrolled in RFH in 1995 (as compared to 1994).  In the 10th grade, higher rates of the 
following variables were seen among students in the 1995 cohort, as compared to the 
1994 cohort: getting drunk or high in the past year, binge drinking, substance-related 
psychosocial impairment, and planning to drink in the next year.  
Although there are no readily identifiable explanations for this cohort difference, 
it is possible that there were specific environmental circumstances to which the later 
cohort of students were exposed, and which contributed to higher rates of substance use 
among these students.  For example, there may have been changes in the area economy in 
1995 that contributed to more poverty and an increase in drug traffic, thereby increasing 
the availability of drugs, for adolescents and adults alike.  Also, it is possible that there 
was less funding for community-sponsored youth activities and underage drinking 
prevention programs in 1995, as compared to 1994, resulting in more adolescents turning 
to alcohol as a social activity.   
Rates of depressed mood: Gender differences.  The percentage of students 
reporting high levels (greater than 90th percentile) of depressed mood remained relatively 
stable from the 8th to 10th grade.  Descriptive statistics showed that the percentage of boys 
reporting high depressed mood decreased by about 6% between middle school and high 
school, whereas the girls’ rates of high depressed mood was almost identical across 
grades.  Although initial analyses did not find significant gender differences in rates of 
depressed mood at either grade, when analyses were run a second time, excluding 
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respondents who were missing any of the 6 depressed mood items (e.g., students for 
whom imputed values were used during the first analyses), it was found that boys 
reported significantly higher rates of depressed mood at the 8th grade than girls.   
The findings of the current study did not support the past research that shows 
higher rates of depressive symptoms among adolescent girls, as compared to boys, 
starting around age 11 years old or when they are in the 7th grade (Albert & Beck, 1975; 
Garrison et al., 1990; Marks et al., 1983).  Additionally, the current results contradict 
most of the existing literature indicating that girls’ level of depression tends to increase 
starting at early adolescence, whereas boys’ level of depression remains relatively stable 
from childhood through adolescence (Hankin & Abramson, 1999; Twenge & Nolen-
Hoeksema, 2002).  However, other past research has suggested that gender differences in 
level of depression may emerge in later adolescence (Compas et al., 1997).  Furthermore, 
since most of the past research on adolescents has utilized the full CDI score or 
comparable measures to examine the construct of “depression” in adolescence (e.g., 
Hankin & Abramson, 1999; Twenge & Nolen-Hoeksema, 2002), it is possible that the 
measure used in the current study (the negative mood factor of the CDI) assessed an 
entirely different construct, thereby accounting for the lack of gender differences in 
depressed mood seen in the current study.  It also is possible the predominantly urban, 
minority sample of the current study explains some of the differences in levels of 
depressed mood in boys and girls, since past research has either utilized mostly White 
samples or samples that combined White and minority racial/ethnic groups (Aseltine et 
al., 1998; Garrison et al., 1990; Siegel et al., 1998; Twenge & Nolen-Hoeksema, 2002) 
However, when racial/ethnic groups have been compared in past studies, Hispanic and 
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Black adolescent girls have reported more depressed mood than Hispanic and Black 
adolescent boys (Garrison et al., 1990; Siegel et al., 1998) 
 Rates of depressed mood: Racial/ethnic differences.  There were no significant 
racial/ethnic differences in reports of high depressed mood at either grade.  Although few 
studies have examined depressive symptoms among a large, multiethnic sample (see 
Stavrakaki & Gaudet, 1989), some past research has found racial/ethnic differences in 
rates of major depression.  For example, Roberts et al. (1997) found that Mexican 
American youth, in grades 6 to 8, had higher rates of major depressive disorder than other 
racial/ethnic groups, and the National Comorbidity Survey reported that Hispanic adults 
had higher rates of major depressive disorder than Black or White adults (Blazer, Kessler, 
McGonagle, & Swartz, 1997).  However, as discussed above, the Hispanic adolescents in 
the current study were from Puerto Rican and Central American backgrounds, and 
therefore, they may differ from the Mexican American sample of Roberts et al. (1997).  
Furthermore, the negative mood factor of the CDI may assess a different construct than 
“major depression,” thereby accounting for the lack of racial/ethnic difference in level of 
depressed mood in the current study.   
Rates of depressed mood: Other demographic differences.  There were significant 
age differences in rates of depressed mood, with more older than younger students 
reporting high levels of depressed mood at both grades.  This is consistent with the 
research showing that psychosocial changes and pubertal development during 
adolescence may contribute to an increase in depressive symptomatology (see Petersen et 
al., 1993; Siegel et al., 1998).  Also, students who enrolled in RFH in 1994 were more 
likely than those enrolled in 1995 to have reported high levels of depressed at both the 8th 
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and 10th grades.  However, the second run of analyses excluding respondents who were 
missing depressed mood items did not find significant cohort differences.  Therefore, 
these cohort differences in depressed mood are considered tentative. 
4.1.2  Part 1: Timing of Alcohol Use Initiation 
 Hypotheses.  It was hypothesized that earlier alcohol use onset would increase the 
odds of engaging in risky substance use behaviors—defined as frequent drinking, 
frequent intoxication, binge drinking, using illegal drugs, and substance use-related 
psychosocial problems—in mid-adolescence.  More specifically, this hypothesis stated 
that those adolescents who had started drinking by the fall of the 7th grade would be at 
greater risk of engaging in risky substance use behaviors in the 10th grade, as compared to 
those adolescents who abstained from alcohol use or who started using alcohol at later 
time points.  Furthermore, it was hypothesized that the risk of engaging in risky substance 
use behaviors in the 10th grade would decrease with each successive point of alcohol use 
initiation: between the 7th and 8th grades, and between the 8th and 10th grades.   
Secondly, similar timing of alcohol use initiation among male and female 
adolescents was hypothesized.  Additionally, it was hypothesized that more Hispanic 
adolescents than Black teens would report early drug use.  Furthermore, it was 
hypothesized that the effect of timing of alcohol use initiation on later risky substance use 
would be stronger for adolescent boys as compared to adolescent girls, and stronger 
among Hispanic adolescents than among Black adolescents.  
   Overall findings.  The results indicate that early initiation of alcohol use is a 
predictor of some risky substance use behaviors.  More specifically, when compared to 
alcohol abstainers, students who started drinking by the 7th grade, during middle school, 
  104  
  
or during early high school, were all more likely to report getting drunk or high, using 
marijuana or cocaine, having substance-related psychosocial impairment, and having 
future intentions to drink at the 10th grade.  Although the odds ratios in these analyses 
were quite large, the 95% confidence intervals also were large, meaning that the results 
were not a precise measurement of the likelihood of engaging in 10th grade substance use 
behaviors.  However, the findings do show that youth who had any past drinking 
experience were much more likely than youth who had never used alcohol, to report any 
substance use in the 10th grade. 
When compared to later alcohol initiators (those who started drinking between the 
8th and 10th grades), only earliest alcohol initiators (those who had tried alcohol by the 7th 
grade) were at elevated risk of engaging in these same substance use behaviors at the 10th 
grade.  There were no differences in the likelihood of reporting these risky substance use 
behaviors at the 10th grade when comparing students who started drinking during middle 
school and students who started drinking during early high school.  Furthermore, among 
students who reported using alcohol by the 10th grade, the timing of their alcohol use 
initiation was unrelated to two 10th grade risky substance use behaviors: recent drinking 
one or more times per week and binge drinking.     
 Comparisons to past literature.  In the current study, it appears that initiating 
alcohol use before middle school (mean age 12.2 years old) placed students at elevated 
risk for some alcohol and drug use behaviors in the 10th grade.  Furthermore, the odds of 
engaging in risky substance use in high school did not differ when comparing students 
who started drinking at later time points (in middle school or early high school).  These 
findings follow the past research showing that starting to drink by age 12 predicts later 
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heavy or problem alcohol use (Forney et al., 1988; Gruber et al., 1996).  Additionally, 
several studies have suggested that adolescents who start drinking before age 13 are at 
risk of engaging in marijuana, cocaine, and other illicit drug use, as compared to teens 
that delay their alcohol use onset (Barnes et al., 2002; Gruber et al., 1996; Lo, 2000).  
The results also showed that students who started using alcohol use at later time 
points (after the 7th grade) were at increased risk of engaging in several substance use 
behaviors in high school, when compared to those who abstained from drinking through 
the 10th grade.  Similarly, Ellickson et al. (2001) and Humphrey and Friedman (1986) 
have suggested that later alcohol use onset (by the 10th grade, or mean age 15.7 years old) 
predicts risky substance use in adolescence.   
On the other hand, timing of alcohol use initiation appears to be unrelated to some 
risky substance use behaviors in the 10th grade: recent, frequent drinking and binge 
drinking.  This contradicts the past literature suggesting that early alcohol use onset 
(before the 8th grade or before age 12) is associated with heavy alcohol use in later 
adolescence (Forney et al., 1988; Gruber et al., 1996; Johnston et al., 2000; Windle, 
1991).  As discussed earlier, the rates of frequent drinking and binge drinking at the 10th 
grade (7.3% and 13.2%) were relatively low, in comparison to other substance use 
behaviors.  Since very few 10th grade students were engaging in these risky substance use 
behaviors, it would be difficult to identify any predictors of frequent drinking and binge 
drinking in the current sample.  Furthermore, past studies that showed early alcohol use 
predicting later heavy drinking utilized composite measures of alcohol use, which 
included both quantity and frequency of alcohol use (Hawkins et al., 1997; Thomas et al., 
2000), instead of frequency of drinking alone.  Studies where binge drinking alone was 
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the outcome variable either used samples that were predominantly White (D'Amico et al., 
2001; Windle, 1991) or measured binge drinking in a college population, rather than high 
school (Samson et al., 1989).  The current findings suggest that frequent drinking (one or 
more times per week) and binge drinking are not normative behaviors among urban, 
minority adolescents at the 10th grade, and, therefore, these behaviors (at the 10th grade) 
do not seem to be influenced by the timing of when these teens start using alcohol.  Since 
past research has identified that Black adolescents tend to increase their alcohol use more 
gradually than White adolescents (Thomas et al., 2000), it is possible that the current 
sample would show higher rates of these substance use behaviors if they were surveyed 
again at the 12th grade.  Therefore, it is possible that timing of alcohol use initiation 
would predict frequent drinking and binge drinking in late adolescence, in the current 
sample. 
 It also appears that the earlier adolescents start drinking, the more likely they are 
to have intentions to drink in the future.  In fact, those who reported starting to drink by 
the 7th grade were almost 119 times (95% confidence interval: 16.55-851.86) as likely as 
students who abstained from alcohol through the 10th grade, and twice as likely as 
students who started drinking in early high school, to have plans to drink in the year 
following the 10th grade survey.  Although the confidence interval in this analysis was 
quite large, indicating that the odds ratio was not a precise measurement, these results 
show that cognitions about drinking are heavily influenced by past drinking behaviors.  
These findings suggest that adolescents who report very early alcohol use initiation (by 
the 7th grade) are more likely than those who start drinking at later time points, to have 
future intentions to drink in the 10th grade.  Furthermore, any alcohol use in early to mid-
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adolescence appears to predict intentions for future alcohol use, when compared to 
abstaining from alcohol altogether, suggesting that past drinking behaviors serve to 
reinforce future drinking intentions.  Therefore, early alcohol use initiation not only 
predicts some risky substance use behaviors, it also predicts cognitions regarding future 
use of alcohol.  These findings support the past research showing that past behavior 
predicts intentions to perform that behavior (Bagozzi & Warshaw, 1990; Budd, 1986; 
O'Callaghan, Callan, & Baglioni, 1999).  Furthermore, according to the Theory of 
Planned Behavior (Ajzen, 1985, 1988), intentions to drink in the future predict actual 
drinking behavior.  In fact, Schlegel et al. (Schlegel, D'Avernas, Zanna, Decourville, & 
Manske, 1992) found that intentions to get drunk predicted frequency of getting drunk 
among problem and nonproblem drinkers alike.  Therefore, early drinking may both 
directly predict future drinking and indirectly predict later alcohol use, through its 
influence on drinking intentions. 
 Gender differences in timing of alcohol use initiation.  Similar to the findings of 
past literature (Hawkins et al., 1997; Samson et al., 1989), there were no significant 
gender differences in reported timing of drinking onset.  Since the statistical analyses had 
adequate power to detect an effect if one had existed (power of .72 for small effect and 
.99 for medium effect), these results support the null hypothesis that girls and boys have 
similar timing of alcohol use onset.  Approximately one quarter of boys and girls reported 
starting to drink before the 7th grade, another 20% reported starting during middle school, 
and an additional 20% reported starting during early high school.  At the 10th grade, about 
64% of boys and girls reported having some experience with alcohol, and the remaining 
36% of boys and girls reported abstaining from alcohol through the 10th grade survey. 
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Gender: Main effects and interactions.  Gender was not significantly related to 
any substance use outcomes, nor did gender interact with timing of initiation in predicting 
risky alcohol and drug use.  These findings did not support this study’s hypotheses, which 
were based on past research indicating that timing of alcohol use onset is a stronger risk 
factor for problem substance use among boys than girls (Hawkins et al., 1997; Samson et 
al., 1989).  However, the existing literature in this area was mixed, with some studies 
showing no interaction between gender and alcohol use initiation in predicting 
subsequent problems with alcohol and drugs (Barnes et al., 2002; Grant & Dawson, 1997; 
Gruber et al., 1996; Windle, 1991).   
Although the logistic regression analyses did not show gender interactions, 
descriptive data analyses did show some gender differences in patterns of substance use 
at the 10th grade.  Among boys who had ever used alcohol by the 10th grade, there were 
no significant differences in rates of any 10th grade risky substance use behavior based on 
timing of drinking onset.  However, among girls who had started drinking by the 10th 
grade, rates of getting drunk or high in the past year and rates of ever using marijuana or 
cocaine varied significantly by timing of alcohol use initiation.  Girls who initiated 
alcohol use by the 7th grade showed higher rates of these risky substance use behaviors 
than those who started drinking at later time points.  These findings suggest that patterns 
of alcohol use initiation may be related to some risky substance use behaviors among 
girls, but not among boys.  Again, these results did not support the study’s hypotheses, 
suggesting that the inconsistencies in the past literature need further exploration.  It is 
possible that this divergence from past research may be related this study’s sample being 
composed of predominantly Black and Hispanic youth, whereas many previous studies 
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have utilized mostly White or multiethnic samples (Hawkins et al., 1997; Samson et al., 
1989).    
Racial/ethnic differences in timing of alcohol use initiation.  There were no 
significant differences between Black and Hispanic adolescents in timing of alcohol use 
onset.  At any given survey, there was no more than a 6% difference between the two 
groups in reported rates of drinking initiation.  This does not support this study’s 
hypotheses that Hispanic adolescents would report earlier alcohol use initiation than 
would Black adolescents.  These results also contradict the past literature that shows 
Black adolescents initiating alcohol use later than other racial/ethnic groups, including 
Hispanic adolescents (Barnes et al., 2002; Hawkins et al., 1997; Thomas et al., 2000).  
However, as mentioned earlier, the current study and most past research did not 
differentiate between Hispanic individuals of different cultures of origin or levels of 
acculturation (Barnes et al., 2002; Blum et al., 2000; Ellickson et al., 2001; Hawkins et 
al., 1997; Johnston et al., 2000).  Therefore, timing of alcohol use initiation among 
Hispanic adolescents in the current study, who are predominantly Puerto Rican and 
Central American, may be comparable to that of Black adolescents living in urban 
environments.  These findings reflect some past research showing lower rates of alcohol 
use among Hispanic adolescents of Puerto Rican background versus those of Dominican 
background, as well as similar rates of alcohol use among Puerto Rican and Black 
adolescents (Bettes et al., 1990).    
Race/ethnicity: Main effects and interactions.  Logistic regression analyses 
revealed that race/ethnicity was not significantly related to any substance use outcomes, 
nor did this variable interact with timing of initiation in predicting risky alcohol and drug 
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use.  Therefore, it appears that among both Black and Hispanic students, starting to drink 
by the 7th grade was most predictive of getting drunk or high, using illicit drugs, 
substance-related psychosocial impairment, and having future intentions to drink in the 
10th grade.   
Although the logistic regression analyses did not show that race/ethnicity interacts 
with timing of alcohol initiation in predicting later substance use, chi square analyses of 
10th grade substance use behaviors by timing of alcohol use onset revealed some 
differences between Black and Hispanic adolescents.  Among Black students, 10th grade 
rates of getting drunk or high in the past year, ever using marijuana or cocaine, and 
substance-related psychosocial functioning were significantly different depending on 
timing of alcohol use initiation, as was the case for the entire sample in the logistic 
regression analyses.  It appears that Black adolescents who started drinking by the 7th 
grade, as compared to those whose alcohol use onset was later, showed higher rates of 
these risky substance use behaviors at the 10th grade.  Furthermore, among Black 
students, having plans to drink in the next year was significantly related to timing of 
drinking initiation; those whose drinking onset happened by the 7th grade were most 
likely to have future intentions to use alcohol.   
On the other hand, among Hispanic adolescents, only reports of ever using 
marijuana or cocaine were related to timing of drinking initiation (when comparing 
alcohol users at the 10th grade), with rates of illicit drug use decreasing with each later 
point of drinking onset.  No other substance use outcomes were related to timing of 
drinking initiation among Hispanic adolescents.  In fact, among Hispanic 10th graders, 
rates of most substance use behaviors did not vary much depending on the time point of 
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drinking initiation.  Given these findings, it is possible that the absence of significant 
interactions between race/ethnicity and timing of drinking onset seen in the logistic 
regression analyses could be explained by the relatively small number of Hispanic 
students (n=209) as compared to Black students (n=687) at the 10th grade.    
These results did not support the past research showing earlier age of alcohol use 
initiation and higher rates of substance use among Hispanic adolescents, as compared to 
Black adolescents (Barnes et al., 2002; Ellickson et al., 2001).  As discussed earlier, the 
timing of alcohol use onset was similar among Hispanic and Black adolescents in the 
current study, and although Hispanic adolescents reported higher rates of some substance 
use behaviors (ever using alcohol, getting drunk or high, substance-related psychosocial 
impairment) at the 8th and 10th grade surveys, rates of other alcohol and drug use 
behaviors (frequent drinking, binge drinking, ever using marijuana or cocaine) were 
comparable for Black and Hispanic adolescents.  Furthermore, the results do not support 
this study’s hypothesis that timing of alcohol use initiation is a better predictor of later 
risky substance among Hispanic adolescents than among Black adolescents.  Whereas 
rates of several risky substance use behaviors varied significantly depending on timing of 
alcohol use initiation for Black adolescents, there was only one 10th grade substance use 
outcome—ever using marijuana or cocaine—that was related to timing of drinking onset 
among Hispanic teens.  These unexpected findings may be explained in part by the 
current sample characteristics (e.g., urban, low socioeconomic status, Northeast 
geographical region), whereas some past research has utilized samples that are 
representative of the entire U.S. population and/or from different geographic regions 
(e.g., Barnes et al., 2002; Ellickson et al., 2001; Hawkins et al., 1997).  Furthermore, as 
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discussed earlier, past studies have not tended to identify the specific cultural subgroup of 
its Hispanic participants; therefore, the current study’s Hispanic sample, which includes 
adolescents of Puerto Rican and Central American backgrounds, may differ from the 
Hispanic samples of other studies.  Therefore, the relative lack of racial/ethnic differences 
in rates of substance use seen in the current study may be an artifact of the particular 
cultural background of the Hispanic participants.    
Interaction of RFH intervention and timing of alcohol initiation.  RFH 
intervention and its interaction with timing of alcohol use initiation were included in the 
regression equations as potential confounders.  Although RFH intervention was not 
related to any substance use outcomes, results showed an interaction between 
intervention status and timing of drinking onset in the prediction of future plans to drink.  
It appears that early alcohol initiators (by the 7th grade) who received the RFH classroom 
curriculum plus CYS intervention, as well as those who started drinking during middle 
school and who received the RFH curriculum plus school-based health clinic 
intervention, were less likely to have future plans to use alcohol at the 10th grade, than 
were students who initiated alcohol use in early high and received the standard city health 
curriculum.  Therefore, it appears that the RFH interventions discouraged future drinking 
plans for some adolescents, depending on when they started using alcohol.  RFH 
intervention status did not interact with timing of alcohol initiation in predicting any 
other substance use outcomes, however, and it does not appear to have biased the 
findings of this study.     
4.1.3  Part 2: Depressed Mood and Risky Substance Use 
Hypotheses.  It was hypothesized that depressed mood and substance use would 
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be positively correlated among these adolescents at the 8th and 10th grade surveys.  It was 
also hypothesized that 8th grade depressed mood would predict 10th grade risky substance 
use, with this relationship being stronger for adolescent girls versus boys.    However, it 
was unclear whether the relationship between depressed mood and risky substance use 
would vary depending on race/ethnicity.  Therefore, potential differences based on 
race/ethnicity were explored.   
 Cross-sectional relationship of depressed mood and substance use.  Most of the 
selected substance use behaviors, including ever using alcohol, frequent drinking, ever 
getting drunk or high, getting drunk or high in the past year, and ever using marijuana or 
cocaine, were related to level of depressed mood at the 8th grade and 10th grade surveys.  
Binge drinking and substance-related psychosocial impairment, which were measured 
only at the 10th grade, also were related to level of depressed mood at that survey.  In fact, 
it appears that rates of all substance use behaviors increased with each successive level of 
depressed mood (from low to average to high).  These findings support the hypotheses 
and the past literature showing associations between depressed mood and heavy 
substance use (Cooper et al., 1995; Paton et al., 1977; Wills et al., 1995).  However, 
future intentions to drink were unrelated to level of depressed mood at either grade, 
indicating that plans about drinking are influenced less by depressed mood than are actual 
drinking behaviors. 
 Gender differences.   The current results suggest that level of depressed mood is 
related to substance use behaviors among 8th grade boys, but not among girls.  At the 8th 
grade, frequent drinking, getting intoxicated in the past year, and using illicit drugs were 
related to level of depressed mood among boys, with rates of these substance use 
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variables increasing as students report higher levels of depressed mood.  These findings 
were surprising, since the past literature has shown stronger relationships between 
depressed mood or depressive disorders and substance use among girls, as compared to 
boys (Bukstein et al., 1992; Reinherz et al., 2000; Whalen et al., 2001).  However, by the 
10th grade, depressed mood was related to substance use among both genders, with rates 
of substance use increasing with higher levels of depressed mood.  For both genders, 
getting drunk or high and experiencing substance-related psychosocial impairment were 
related to depressed mood at the 10th grade.  However, among boys, but not girls, recent 
frequent drinking was related to depressed mood, whereas among girls, but not boys, ever 
using alcohol and binge drinking were related to depressed mood at the 10th grade.   
 When analyses were run a second time excluding respondents for whom imputed 
values replaced missing depressed mood items, most of the findings remained the same.  
However, a few of the aforementioned 8th grade relationships changed.  Among boys, 
ever getting intoxicated was unrelated to depressed mood, and among girls, ever using 
alcohol now was significantly related to level of depressed mood.  Therefore, the 
implications of these results were considered tentative, and will be discussed later with 
other study limitations. 
 The current results contradict much of the past literature by showing relationships 
between depressed mood and several substance use behaviors among boys, but not girls, 
at the 8th grade, and among both genders at the 10th grade.  Furthermore, the findings 
extend the current literature by showing that, in mid-adolescence, depressed mood may 
be related to different substance use behaviors (e.g., quantity versus frequency of alcohol 
use) depending on gender.  The lack of congruence of the current results with past 
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research may be partly explained by the composition of the current sample being 
predominantly Black and Hispanic students.  Furthermore, the measure of depressed 
mood in the current study is different than that used in most of the existing literature.  
Therefore, depressed mood may be one dimension of depression that is more strongly 
related to substance use among boys, as compared to girls, particularly at the 8th grade.  
Furthermore, as mentioned earlier, the girls in the current study were using alcohol and 
drugs at similar rates as boys, and boys were reporting similar rates of high depressed 
mood as girls, whereas most past studies have reported lower rates of substance use and 
higher rates of depressive symptoms among girls versus boys (Aseltine et al., 1998; 
Bauman & Phongsavan, 1999; Garrison et al., 1990). 
   Racial/ethnic differences.  The current study found that level of depressed mood 
was unrelated to any substance use behavior among Hispanic students, at either grade.  
However, among 8th grade Black students, having ever used alcohol, getting intoxicated, 
and using illicit drugs, all were related to level of depressed mood, with greater rates of 
these substance use behaviors among adolescents with higher levels of depressed mood.  
This pattern persisted to the 10th grade, except that having ever used alcohol was no 
longer related to depressed mood.  This change is not surprising, since the past literature 
has shown that depressed mood is related to non-normative or problem substance use in 
adolescents (Aseltine et al., 1998; Paton et al., 1977; Wills et al., 1992), and having tried 
alcohol by the 10th grade may be considered normative for adolescents.  Finally, 10th 
grade reports of binge drinking and substance-related psychosocial impairment were 
related to level of depressed mood among Black students. 
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In the second run of analyses that excluded respondents who were missing any 
depressed mood items, several of these relationships changed.  At the 8th grade, Black 
students’ reports of frequent drinking were no longer related to their level of depressed 
mood and Hispanic students’ rates of using illicit drugs were now related to level of 
depressed mood.  Given these discrepancies, the results of these analyses are considered 
tentative, and discussed in the study limitations. 
 The current study made no specific hypotheses regarding racial/ethnic differences 
in the relationship between level of depressed mood and substance use, since there is 
little existing research examining these interactions.  While the findings of this study 
suggest that some substance use behaviors are related to depressed mood among Black 
but not Hispanic adolescents, the recent literature has shown the opposite.  For example, 
Gritz et al. (1998)  found that depressed mood predicts tobacco use among Hispanic 
adolescents, but not Black teens, and another study showed that negative affect is related 
to alcohol use among Mexican-American female high school students (Swaim, Chen, 
Deffenbacher, & Newcomb, 2001).  However, the sample of the current study is different 
from these past studies, since it is composed of Black and Hispanic (Puerto Rican and 
Central American) students in an urban setting.  Furthermore, these past studies did not 
utilize the same substance use outcome measures as the current research.  For example, 
the Swaim et al. (2001) study utilized a latent factor for alcohol use that included 3 
indicator variables, represented by frequency of alcohol use in the last year, frequency of 
alcohol use in the last month, and frequency of binge drinking in the last month.  The 
current study examined each substance use behavior separately, which may account for 
the discrepancy in findings from this past literature.  Furthermore, the current study used 
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the negative mood subscale of the CDI to measure depressed mood, whereas the past 
research has used either a single-item measure of depressed mood (Gritz et al., 1998), or 
a multi-faceted scale of “negative affect” that included anxiety, depression, alienation, 
and anger (Swaim et al., 2001).  Given the dearth of existing research on racial/ethnic 
differences in the relationship between depressed mood and substance use in adolescence, 
the findings of the current study are an important addition to the literature. 
 Longitudinal relationship of depressed mood and substance use.  The prediction 
that higher levels of depressed mood in the 8th grade would predict 10th grade risky 
substance use was supported for two substance use outcomes: getting drunk or high in the 
past year and substance-related psychosocial impairment.  Eighth graders with high levels 
of depressed mood were approximately twice as likely as those with low depressed mood 
to report getting drunk or high in the past year and experiencing substance-related 
psychosocial problems at the 10th grade.  Although a high level of depressed mood also 
predicted recent drinking in the initial analyses, the second run of analyses, excluding 
respondents who had not answered all depressed mood items, did not find a significant 
relationship between these variables.  Therefore, this finding was considered tentative 
and its implications will not be discussed. 
Reports of ever having used alcohol at the 8th grade significantly predicted all 
substance use outcomes, suggesting that past alcohol use, rather than depressed mood, is 
the best predictor of most risky substance use.  Furthermore, although high depressed 
mood was related cross-sectionally to many substance use behaviors at the 8th and 10th 
grades, it appears to be related longitudinally to only getting intoxicated and substance-
related psychosocial problems.  This is an important finding, since getting intoxicated 
  118  
  
frequently and experiencing substance-related psychosocial problems may be indicative 
of having a DSM-IV-TR (2000) substance use disorder.  Therefore, although depressed 
mood may not be a risk factor for frequency and quantity of drinking or for using illicit 
drugs, it may be a risk factor for dangerous substance use that results in negative 
consequences for the urban, minority adolescent. 
Although this study hypothesized, based on the findings of past research, that 
depressed mood would predict a range of substance use outcomes, the existing literature 
in this area is scarce and it has utilized different measures of depressed mood and 
substance use than were employed in the current study.  For example, past studies 
showing that depressed mood predicts alcohol use in adolescents have utilized a 
composite measure of frequency and quantity of drinking, instead of assessing each 
drinking behavior separately (Colder & Chassin, 1993; Cooper et al., 1995).   Also, 
Colder and Chassin (1993) used the internalizing factor of the Child Behavior Checklist 
(Achenbach & Edelbrock, 1983) and Cooper et al. (1995) used the depression subscale of 
the Brief Symptom Index (Derogatis & Melisaratos, 1983) to measure depressed mood.  
Furthermore, the Wills et al. (1992) study showing that depressed mood is a risk factor 
for onset of marijuana and other drug use utilized a 15-item mood adjective checklist to 
measure “negative affect” and a composite measure of alcohol, cigarette, and marijuana 
use.  Therefore, the current study adds to the existing literature in that it has examined the 
relationship of depressed mood (as measured by the CDI negative mood subscale) to a 
number of individual substance use behaviors, rather than a combined substance use 
measure.  Also, the current study extends the past research in this area since it focuses on 
urban, minority adolescents.  The past research has used either predominantly White or 
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multiethnic samples in examining the relationship of depressed mood to later substance 
use (Colder & Chassin, 1993; Cooper et al., 1995; Paton et al., 1977; Wills et al., 1992). 
Therefore, the current study offers important additions to the existing literature by 
showing that high levels of depressed mood in early adolescence are a risk factor for 
getting intoxicated and experiencing substance-related psychosocial problems in high 
school, among urban, minority youth. 
The lack of relationship between 8th grade depressed mood and some of the 10th 
grade alcohol and drug use outcomes also may be explained in part by the low reported 
rates of these substance use behaviors in the current study.  As discussed earlier, reported 
rates of recent frequent drinking and binge drinking were low in comparison to the rates 
of other substance use behaviors in the current study or to the rates of substance use seen 
in other research, particularly among White adolescents (Windle, 1991).  Given the low 
rates of recent frequent drinking and binge drinking in the current sample, it would be 
difficult to find significant predictors of these substance use outcomes.   
 Interactions of gender and depressed mood.  Results of the logistic regression 
analyses did not support the hypothesis that the relationship between 8th grade depressed 
mood and 10th grade risky substance use would be stronger for girls than boys.  In fact, 
there were no significant interactions of gender and depressed mood in predicting 
substance use.  However, chi square analyses found that 8th grade level of depressed 
mood predicted 10th grade substance-related psychosocial impairment among girls, and 
none of the substance use outcomes among boys.  This suggests that there may be 
differences between boys and girls in the influence of depressed mood on later substance 
use behaviors. 
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 As mentioned earlier, past research has suggested that depressed mood or 
depressive disorders are more likely to predict substance use among girls than among 
boys (Bukstein et al., 1992; Reinherz et al., 2000; Whalen et al., 2001).  However, in the 
current study, boys and girls reported similar rates of high depressed mood and substance 
use behaviors from early to mid-adolescence, and there were no consistent findings 
showing interactions of depressed mood and gender in predicting later substance use.  
Not only does this contradict the past literature on adolescents, it does not support the 
patterns seen among minority adults living in urban areas.  For example, Johnson and 
Gurin (1994) found that Puerto Rican men living in New York City reported more recent 
alcohol-related problems than Puerto Rican women, whereas the women reported more 
depressive symptoms than the men in the same sample.  However, although 
epidemiological estimates show that female substance abusers are more likely than male 
substance abusers to meet criteria for major depressive disorder (Hesselbrock, Meyer, & 
Keener, 1985; Kessler et al., 1996), Fabrego, Ulrich, and Cornelius (1993) found that 
males were more commonly represented than females among persons with comorbid 
major depressive disorder and substance abuse.  Furthermore, adults with comorbid 
depression and substance abuse were also more likely to be Black and have a low 
socioeconomic status (Fabrega et al., 1993).  Although the current study examined the 
longitudinal relationship of non-clinical levels of depressed mood and later substance use, 
as opposed to the concurrent relationship of depressive and substance use disorders, the 
lack of gender differences in the current study may reflect a tendency for minority males 
in urban environments to experience higher rates of depressed mood and depressive 
disorders than non-urban, White males.  Furthermore, as discussed earlier, the gender gap 
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in substance use has been narrowing, so that urban, minority female adolescents are 
engaging in risky substance use as often as are urban, minority male adolescents.  It is 
possible that exposure to more environmental stressors (e.g., neighborhood and school 
violence, financial strain) may contribute to higher levels of depressed mood among 
urban, minority teens of both genders, which in turn places these adolescents at risk of 
developing substance-related psychosocial problems.     
Interactions of race/ethnicity and depressed mood.  Although it appears that 
Hispanic adolescents were 1.56 times as likely to report substance-related psychosocial 
impairment as were Black students in the 10th grade, these findings are considered 
tentative.  The second run of analyses excluding respondents with imputed values did not 
find significant relationships between race/ethnicity and this substance use outcomes.  
Furthermore, race/ethnicity did not moderate the relationship between 8th grade level of 
depressed mood and any of the risky substance use behaviors in the 10th grade.  Hispanic 
students with high depressed mood at the 8th grade were no more likely than Black 
students with high depressed mood to report 10th grade risky substance use.  However, 
chi square analyses showed that 8th grade depressed mood predicted two substance use 
outcomes (getting drunk or high, substance-related psychosocial impairment) among 
Black adolescents, and none of the substance use outcomes among Hispanic youth. 
As discussed earlier, there is little past research on racial/ethnic differences in the 
relationship between depressed mood and substance use in adolescence.  The current 
study adds to the existing literature by suggesting that the relationship between 8th grade 
depressed mood and 10th grade risky substance use may be stronger for Black versus 
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Hispanic youth.  However, these racial/ethnic differences were not consistent across 
analyses. 
Additional findings.  Results revealed that year of enrollment in RFH predicted 
two of the 10th grade substance use outcomes.  Students who enrolled in RFH in 1995 
were more likely than those who enrolled in 1994 to report getting drunk or high in the 
past year and substance-related psychosocial impairment at the 10th grade survey.  
Although there were no obvious explanations for this difference, cohort effects and their 
implications will be discussed in the study limitations. 
4.2  Limitations of the Current Study 
4.2.1  Internal Validity 
Although the findings of the proposed study suggest that timing of alcohol use 
initiation and depressed mood are risk factors for some risky substance use behaviors 
among urban minority adolescents, the results do not demonstrate a causal relationship 
between these variables.  By ethical standards, it was not possible to assign adolescents to 
groups based on “early alcohol use initiation, “late alcohol use initiation,” “high 
depressed mood,” and “low depressed mood.”  Therefore, the current study could not 
experimentally examine the question of whether timing of alcohol use initiation or 
depressed mood cause young adolescents to engage in risky substance use behaviors.  
Despite this, the present research still is an important addition to the literature, as it 
demonstrates, with a longitudinal design, that early alcohol use initiation, particularly by 
the 7th grade, and high levels of depressed mood predict later risky substance use among 
urban, minority adolescents.  Additionally, the current research shows important cross-
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sectional relationships between level of depressed mood and substance use at both the 8th 
and 10th grades. 
The validity of the current study also could have been threatened by the influence 
of extraneous variables.  Additional psychosocial variables, including substance use 
among family members and friends, susceptibility to peer pressure, perceived benefits of 
using substances; personality characteristics, such as nonconformity and risk-taking 
tendencies; and other psychopathology, including conduct disorder and anxiety disorders, 
also may be influencing the substance use behaviors of these adolescents.  The study also 
does not assess for biological risk factors, including prevalence of substance use 
disorders in the family, or for history of sexual or physical abuse, which have been linked 
in the literature to substance use disorders (see Brown et al., 1992; Liebschutz, Mulvey, 
& Samet, 1997; Windle, Windle, Scheidt, & Miller, 1995).  However, since past studies 
have extensively examined many of these risk factors for substance use, the emphasis of 
the present study was the investigation of what the literature has not fully or clearly 
explained, most notably, the impact of timing of alcohol use initiation and depressed 
mood on adolescent substance use behaviors. 
4.2.2  Cohort Effects  
Although cohort effects were not anticipated, analyses showed some differences 
in rates of substance use and high depressed mood between students enrolled in RFH in 
1994 and those enrolled in RFH in 1995.  Therefore, year of enrollment may have 
confounded the results of the study.  As discussed earlier, most of the cohort differences 
in substance use were seen at the 10th grade survey, where higher rates of getting drunk or 
high, binge drinking, substance-related psychosocial impairment, and intentions for 
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future drinking were reported among students enrolled in 1995, as compared to 1994.  
Furthermore, an opposite trend was seen for high depressed mood, in both middle school 
and high school; rates of depressed mood were higher among students in the earlier 
cohort (1994) than the later one (1995).   
Furthermore, cohort or year of enrollment was significantly related to several 
substance use outcomes in the logistic regression analyses.  For example, in analyses 
examining the relationship of timing of alcohol use initiation to later risky substance use, 
students enrolled in 1995 were more likely than those enrolled in 1994 to report getting 
drunk or high, binge drinking, or experiencing substance-related psychosocial 
impairment at the 10th grade survey.  Also, analyses testing the impact of depressed mood 
on later risky substance use found that students enrolled in 1995 were more likely to 
engage in these same substance use behaviors at the 10th grade. 
Although there were no readily identifiable environmental events that could 
explain these cohort effects, the findings are worth mentioning, since they suggest that 
rates of substance use and depressed mood would vary again if students were enrolled in 
subsequent years.  As a result, the findings of the current study should be considered in 
the context of the years that the students were surveyed, in the mid-1990s, and these 
findings may or may not apply to urban, minority adolescents who are in middle school 
and high school today. 
4.2.3  External Validity 
The sample of the current study was composed of primarily Black and Hispanic 
adolescents of low socioeconomic status, living in an urban setting.  Therefore, the results 
of this research are generalizable to this very specific population, but not to adolescents 
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in general.  However, it is important to continue to research this specific adolescent 
population, since studies focusing exclusively on minority adolescents have been rare, 
and since the existing literature on adolescent substance use still has much to explain 
about the initiation and development of substance use behaviors among racial/ethnic 
minorities.  Research on minority adolescents is particularly relevant and timely, given 
the increasing number of minorities, especially Hispanic individuals, in the U.S. 
4.2.4  Measures 
The current study tested the relationship between subthreshold levels of depressed 
mood and “risky” substance use behaviors, instead of DSM-IV-TR (2000) diagnoses of 
major depressive disorder and substance use disorders.  Therefore, the results may vary 
from past studies that have investigated the temporal onset and comorbidity of clinical 
diagnoses (e.g., Bukstein et al., 1992; Kashani et al., 1985; Rohde et al., 1991; Van 
Hasselt et al., 1993; Workman & Beer, 1989).  However, it remains important to examine 
subthreshold levels of substance use and depressed mood in adolescent populations, since 
these behaviors and symptoms may be associated with impairment in academic and 
psychosocial functioning, and with increased risk of developing depressive and substance 
use disorders, or other problems in late adolescence and adulthood (Kumpulainen & 
Roine, 2002; Paton et al., 1977; Roberts et al., 1997; Siegel et al., 1998). 
 Additionally, the current study measured depressed mood using the negative 
mood subscale of the CDI, instead of the full scale CDI (Kovacs, 1992).  This poses some 
limitations to the implications of the current findings, since the negative mood subscale 
identifies a specific aspect of depressive symptomatology that includes sadness, 
pessimistic worrying, self-blame, irritability, and indecisiveness.  This construct of 
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depressed mood excludes other aspects of depression, including anhedonia, self-hate, 
suicidal ideation, social problems, and somatic symptoms, that are assessed by the full 
scale CDI.  By using only one factor of the CDI, the current study may be failing to 
identify students who have significant depressive symptoms that fall outside of the realm 
of negative mood.  Therefore, if the full scale CDI score had been used to identify those 
students with high levels of depressive symptoms, the current study likely would have 
found different results.  It is possible that the results would have shown a different 
distribution of high, average, and low depressive symptoms, as well as different 
relationships between depressive symptoms and substance use behaviors.  However, the 
current study chose to focus on the construct of depressed mood, as a means of 
understanding if this specific aspect of depression is related to substance use among 
urban, minority adolescents.  Furthermore, as discussed in the Methods section, the 
negative mood subscale has been shown to be highly correlated with the total CDI score 
(alpha=.81, p<.001) and to have reasonable internal consistency (.62) in the normative 
sample (Kovacs, 1992, 2001).  Studies also have suggested that the negative mood factor 
can discriminate between diagnostic groups, showing that children who have Major 
Depressive Disorder and Dysthymic Disorder also have the highest scores on this factor 
(Kovacs, 1992, 2001).  Therefore, despite the limitations of the CDI negative mood 
factor, this measure may be a valid screening tool for identifying possible depressive 
disorders among children and adolescents. 
 The recoding of responses to the CDI negative mood subscale into three 
categories also is a limitation of the current study.  Since the depressed mood data were 
very skewed, it was not possible to treat them continuously.  By categorizing responses 
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into these categories, the current study created artificial divisions, so that the depressed 
mood score of a student who is classified as “average depressed mood” may differ very 
little from the score of a student who is classified as “high depressed mood.”  However, 
the current study followed the recommendations of Kovacs (1992, 2001) regarding what 
constitutes below average, average, and above average CDI scores.  As a result, the 
category of high depressed mood represents a score that may be clinically significant 
(e.g., indicative of a probable depressive disorder), low depressed mood represents an 
absence of any depressed mood, and average depressed mood represents what is in 
between.  The current study hoped that utilizing three categories of depressed mood, 
rather than only two (low and high), would result in a more realistic picture of the 
distribution of depressed mood in these adolescents, as well as a clearer understanding of 
what level of depressed mood is related to risky substance use. 
 Another potential limitation of the current study is the measurement of substance 
use with a number individual items that were adapted from the CDC YRBS (1991).  
Although similar items have been used across the substance abuse literature, it is rare for 
these items to be used individually.  In fact, most alcohol use studies have utilized 
composite measures that include quantity and frequency of drinking, and sometimes 
negative consequences from alcohol use (Bradizza et al., 1999; Scheier et al., 1997).  
However, the current study was interested in examining each substance use behavior 
alone, as a means of understanding which substance use outcomes are most influenced by 
timing of alcohol use initiation and depressed mood.  Furthermore, given the skewness of 
the data on substance use behaviors, the current study recoded responses to these items to 
reflect dichotomous categories of “risky” and “non-risky” substance use, instead of 
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treating these responses as continuous data.  Although decisions on what constitutes risky 
substance use were based on the findings of the existing adolescent substance use 
literature, as discussed in the Methods section, this approach creates artificial categories, 
so that a response that is classified as “risky” may be very similar to a response that is 
“non-risky.”  However, for most of the substance use items, risky substance use reflected 
any endorsement of the behavior assessed.  For example, any mention of getting drunk or 
high in the past year (with frequencies that could range from one or two times up to every 
day) was classified as “risky” substance use.  The only substance use behavior for which 
“non-risky” substance use included any use within the specified time period was past 
month frequency of alcohol use.  Both no drinking and drinking once or twice in the past 
month were classified as “non-risky” drinking, whereas drinking as often as once per 
week up to every day was classified as “risky” drinking.  As discussed earlier, this 
determination was based on the findings of past research (Bradizza et al., 1999).  
Therefore, despite these artificial dichotomous categories, the current findings still 
provide important information that contributes to the existing knowledge about the 
patterns of substance use among urban, minority adolescents. 
A further limitation of the current study is the assessment of selected variables 
using only self-report measures.  The participants may have minimized their alcohol and 
drug use behaviors in their survey responses for fear of disclosure to parents, teachers, or 
other authority figures, for example.  They also may have tried to appear more or less 
depressed on the negative mood subscale of the CDI, either as a “cry for help,” or to 
appear better adjusted.  Despite the potential limitations introduced by this method of 
measurement, self-report measures are the most widely-used method of assessing 
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substance use behaviors in adolescent populations.  Furthermore, past research has 
suggested that children and adolescents can provide reliable and valid self-reports of 
depressive symptoms and alcohol use (Knight et al., 1989; Smucker et al., 1986; 
Williams et al., 1995)  Also, the current study is an advancement over the methodology 
of prior investigations as it measured current substance use at 3 time points and depressed 
mood at 2 time points, instead of relying on retrospective reporting of behaviors and 
symptoms.   
4.2.5  Sample Attrition   
Three hundred one students were lost between the 8th and 10th grade surveys.  
Given that the attrition rate was approximately 25% of the original sample, the current 
study compared students who were followed to the 10th grade survey and those who were 
not, on the basis of demographic characteristics and key variables.  
Demographic comparisons found no age or racial/ethnic differences in attrition 
rates between the middle school and high school surveys.  However, more boys than girls 
dropped out of the study after the 8th grade survey, thereby increasing the proportion of 
female students relative to male students who were surveyed in the 10th grade.  Therefore, 
it is possible that gender comparisons utilizing the 10th grade data are biased. 
Furthermore, there were differences in rates of some 8th grade substance use 
behaviors by attrition status.  For example, those students who were lost to the 10th grade 
follow-up survey were more likely to report getting drunk or high and using marijuana or 
cocaine at the 8th grade survey.  It is not known whether these students had dropped out 
of school, or whether they were unable to be tracked to their new schools; however, a 
number of students who were resurveyed at the 10th grade did not attend school regularly. 
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Given that the students lost to follow-up appeared to be engaging in higher rates of some 
substance use at the 8th grade, 10th grade rates of substance use behaviors may be an 
underestimate of the true rates in the original sample. 
4.2.6  Nonresponse to 10th Grade Substance use Outcomes   
As in most survey research, some of the study participants did not answer one or 
more of the outcome variables.  In order to determine whether participant nonresponse 
biased the results in any way, comparisons were made between responders and 
nonresponders to substance use outcomes on the basis of demographic characteristics.  In 
general, rates of nonresponse to 10th grade substance use items were fairly low, ranging 
from less than 1% to 4% of the sample.  The only demographic difference found was that 
older adolescents more likely than younger teens to not respond to the question of 
whether they had ever used cocaine or marijuana.  However, given that rates of 
nonresponse were very low for older (1.8%) and younger (.4%) students, it appears that 
this age difference did not bias the results. 
4.2.7  Inconsistent Reporting 
Since about 13% of the 7th grade sample stated that they had ever used alcohol, 
and then denied ever using alcohol at a later survey (either the 8th or 10th grade survey), 
demographic comparisons were made between consistent and inconsistent responders to 
that survey item.  However, there were no differences in consistency of response by 
attrition rate, gender, race/ethnicity, or age.   
To evaluate potential biasing of results due to inconsistent responding, logistic 
regression analyses testing the impact of timing of alcohol use onset on later risky 
substance use were run a second time excluding participants who responded 
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inconsistently across surveys to the item, “Have you ever drunk alcohol?”  For the most 
part, results were the same as the initial analyses.  However, in a few cases, new 
significant relationships were found, as discussed in the Results section.  In each of these 
cases, the relationships had approached significance in the original analyses; therefore, it 
appears that inconsistent responding did not unduly bias the results. 
4.2.8  Missing Depressed Mood Items and Imputed Values   
As discussed in the Methods section, approximately 11% of respondents at the 8th 
and 10th grade surveys did not answer one or more depressed mood item, and, therefore, 
depressed mood scores could not be computed for these individuals.  This resulted in a 
reduced sample size for analyses involving the depressed mood variable.  Furthermore, 
demographic comparisons showed that the sample excluding respondents with missing 
depressed mood variables included fewer boys, Black students, and alcohol abstainers 
than the original sample. 
To address the problem of missing depressed mood items, the current study 
imputed mean person scores when 2 or fewer (33% or less) depressed mood items were 
missing, following the approach of Roth et al. (1999).  To assess for potential bias caused 
by this imputation technique, several steps were taken.  First, comparisons were made 
between students missing 2 or fewer depressed mood items (for whom imputation was 
used) and those missing 3 or more depressed mood items.  Again, results showed that 
analyses using imputed values included fewer boys, Black students, and alcohol 
abstainers than were included in the original sample.  Therefore, the sample utilizing 
imputed values for depressed mood was similar in demographic characteristics and rates 
of substance use to the sample that would have excluded all participants with missing 
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depressed mood items.  However, this sample still was different from the original sample 
in composition of gender, race/ethnicity, and reports of ever using alcohol.  Therefore, 
analyses involving gender and race/ethnicity might not have accurately identified the 
impact of these demographic variables.  Furthermore, tests of the relationship of 
depressed mood and ever using alcohol may be biased. 
In order to assess for potential bias caused by mean imputation, all analyses 
involving depressed mood were run a second time, excluding participants for whom 
imputation was employed.  For the most part, results were similar to the original 
analyses.  However, as discussed earlier, a few of the chi square analyses run by gender 
and race/ethnicity found different results.  Furthermore, in the second run of logistic 
regression analyses, race/ethnicity was no longer related to impaired functioning from 
substance use.  Any analyses for which significance level changed from the initial run to 
the second run were not interpreted and will not be discussed in the implications of the 
current study.  
4.3  Implications 
4.3.1  Rates of Substance Use 
 In general, the findings of the current study support the existing research on rates 
of alcohol and drug use in an adolescent population.  However, the current results 
contradict some of the past literature showing lower rates of substance use among 
adolescent girls as compared to boys (Aseltine et al., 1998; Bauman & Phongsavan, 
1999; Caetano, 1997).  On the other hand, the present research supports the more recent 
data that demonstrate a narrowing of gender differences in adolescent substance use 
(Johnston et al., 2000).  Therefore, the findings of the current research imply that future 
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studies should continue to investigate gender differences in rates of substance use, 
particularly among urban, minority populations.  Also, school teachers, administrators, 
and counselors should be aware that approximately ¼ of urban, minority teens in the 7th 
grade, girls and boys alike, may have already experimented with alcohol, and therefore, 
substance use and abuse prevention efforts should target children in elementary school.  
Anti-alcohol and drug advertisements also should be geared toward preteen children, 
since so many adolescents are starting to use alcohol before the 7th grade.  Furthermore, 
although it appears that girls and boys are equally at risk for engaging in alcohol and drug 
use in adolescence, prevention and intervention programs may need to be gender-
specific.  Girls and boys may differ in their expectancies and attitudes about substance 
use, their alcohol and drug refusal skills, and the types of situations in which they drink 
or use drugs. 
Furthermore, the present study found similar rates of substance use among Black 
and Hispanic students at the 7th grade, which appears to contradict the past literature 
showing higher rates of alcohol and drug use among Hispanic adolescents (Bettes et al., 
1990; Johnston et al., 2000; Windle, 1991).  However, the current research also found 
higher rates of some substance use behaviors among Hispanic teens at the 8th and 10th 
grade surveys, which is consistent with the existing literature.  Still, frequency and 
quantity of alcohol use and history of illicit drug use were the same for Black and 
Hispanic students, suggesting that only specific substance use behaviors vary by 
race/ethnicity.  Therefore, future research should continue to investigate differences in 
patterns of substance use behaviors between minority racial/ethnic groups, with attention 
to the grade or age at which racial/ethnic differences are apparent.  Furthermore, parents, 
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schools, and communities should be aware that Hispanic teens may be at greater risk of 
some risky substance use behaviors, such as getting drunk or high, and substance-related 
psychosocial impairment. 
4.3.2  Rates of Depressed Mood   
In the current study, adolescent boys and girls reported similar rates of high 
depressed mood, contradicting the existing literature showing higher rates of depressed 
mood among girls as compared to boys.  Therefore, it is proposed that future research 
continue to examine gender differences in rates of “depressed mood,” as compared to 
other depressive symptomatology, among adolescent populations in general.  It is 
possible that although clinical diagnoses of depression are more common among girls, 
nonclinical levels of depressed mood may be equally as common among boys and girls.   
Furthermore, future research should continue to focus on urban, minority 
adolescents, since gender differences in depressed mood among this population may vary 
from gender differences seen among adolescents of other racial/ethnic backgrounds, 
socioeconomic status, and living environments.  Although the current study did not find 
differences in rates of depressed mood between Black and Hispanic students, future 
research should continue to compare depressive symptomatology among various 
racial/ethnic groups.  Differentiating between Hispanic adolescents of different cultural 
backgrounds (e.g., Puerto Rican vs. Mexican) may help to further elucidate differences in 
reports of depressed mood.   
The results of the current study also imply that the older students in middle school 
and high school may be at greater risk of experiencing depressed mood.  Future research 
should continue to explore age differences to determine whether biological (e.g., pubertal 
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development) factors and/or social influences are related to the higher rates of depressed 
mood in older students at any given grade in middle school and high school.  Finally, 
since nonclinical levels of depressed mood can negatively impact psychosocial 
functioning and develop into major depression, mental health providers and physicians 
should screen for these symptoms among urban, minority boys and girls in the early teen 
years. 
4.3.3  Timing of Alcohol Use Initiation   
Consistent with past literature, the results show that adolescents who start 
drinking by the 7th grade are more likely than those who initiate alcohol use at later points 
to engage in several risky substance use behaviors at the 10th grade: getting drunk or 
high, using marijuana or cocaine, and substance-related psychosocial impairment.  The 
current findings also suggest that alcohol use onset between the 7th and 10th grades still 
predict risky substance use, when compared to abstaining from alcohol use through the 
10th grade.  These results support the theory that past behavior predicts future behavior 
(Triandis, 1977, 1980), which has been supported in studies of many types of health 
behaviors (Bagozzi & Warshaw, 1990; Bentler & Speckart, 1979; Mullen et al., 1987; 
Wagner et al., 1996).  In fact, past research has shown that past alcohol use is a better 
predictor of future drinking than are intentions and self-efficacy regarding drinking 
(Connor et al., 1999).  Some have theorized that frequent past alcohol use guides future 
alcohol use through automatic process or habit, rather than through conscious intentions 
to drink (Ouellette & Wood, 1998).  Given these findings, early intervention to prevent 
adolescent drinking appears crucial to stopping further escalation of alcohol and drug use 
through adolescence and adulthood. 
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Additionally, the current results suggest that past alcohol use has an influence on 
future intentions to drink, particularly when drinking begins by the 7th grade.  These 
findings support past research showing that past behavior predicts intentions to perform 
that behavior (Bagozzi & Warshaw, 1990; Budd, 1986; O'Callaghan et al., 1999).  Since 
alcohol use intentions have been shown to predict actual drinking behaviors (Schlegel et 
al., 1992), it is possible that these alcohol-related cognitions would further predict 
drinking behaviors among the adolescents in the current study.  Therefore, early alcohol 
use initiation may predict future drinking directly, and also indirectly, by influencing 
future plans to drink.  These findings suggest that targeting alcohol-related beliefs and 
expectancies may help to discourage adolescents from engaging in risky substance use 
behaviors. 
Furthermore, the current results also found that timing of alcohol use onset was 
unrelated to subsequent frequent drinking and binge drinking.  Therefore, it appears that 
timing of drinking initiation predicts future risky substance use only in certain cases, and 
among particular adolescent populations.  In the current sample, there were fairly low 
rates of 10th grade frequent drinking and binge drinking, whereas past studies utilizing 
predominantly White sample have noted higher rates of these alcohol use behaviors 
(D'Amico et al., 2001; Windle, 1991).  More research is needed to clarify which alcohol 
and drug use behaviors are normative in a population of urban, minority adolescents.  
Furthermore, future studies should examine rates of these substance use behaviors among 
Black and Hispanic adolescents at later time points, to determine whether early alcohol 
use is a risk factor for frequent and heavy drinking among older minority adolescents.  
Also, since alcohol use onset before the 7th grade is most predictive of later risky 
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substance use, anti-alcohol and drug interventions should target children in elementary 
school.  However, advertisements and school-based prevention efforts also should 
continue to target adolescents through middle school and high school, since abstinence 
appears to be the only safeguard against engaging in risky substance use. 
The current study also did not find gender differences in timing of alcohol use 
initiation, nor did it find interactions between gender and timing of drinking onset in 
predicting later risky substance use.  Therefore, parents and schools should not assume 
that girls are less likely to experiment with alcohol at young ages.  In fact, it appears that 
girls and boys are starting to drink at the same time points, and are increasing their 
substance use at similar rates from early to mid-adolescence.  Furthermore, the current 
findings suggest that girls who start drinking by the 7th grade are reporting higher rates of 
getting intoxicated and using illicit drugs than those who start drinking at later time 
points.  However, these relationships were not seen for boys, thereby suggesting that 
early alcohol use may have a stronger influence on later substance use for girls than for 
boys.  Therefore, it appears to be particularly important to target early adolescent girls 
with anti-drinking messages.  As discussed earlier, interventions should be gender-
specific, since boys and girls may possess different motivations for substance use and 
they may drink in different contexts. 
Additionally, the current study did not find any racial/ethnic differences in timing 
of drinking onset or any interactions between race/ethnicity and timing of alcohol use 
initiation in the prediction of substance use outcomes.  However, when examining Black 
and Hispanic students separately, results showed that Black students who started drinking 
by the 7th grade had higher rates of several substance use behaviors than those who 
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started drinking at later time points.  However, among Hispanic adolescents, only reports 
of using illicit drugs were related to their timing of drinking onset.  Therefore, it is 
possible that timing of alcohol use initiation is more strongly related to later substance 
use among Black than Hispanic adolescents.  Since these results are not definitive, and 
since it appears that both racial/ethnic groups are at risk of engaging in risky substance at 
the 10th grade, interventions should target all urban, minority adolescents.  Future studies 
should further examine the relationship of timing of alcohol use initiation and later risky 
substance use, with attention to differences between racial/ethnic groups.   
4.3.4  Depressed Mood and Risky Substance Use   
Most of the cross-sectional analyses found significant relationships between 
depressed mood and substance use, thereby supporting the past research in this area 
(Cooper et al., 1995; Paton et al., 1977; Wills et al., 1995).  It appears that adolescents 
with high levels of depressed mood also reported higher rates of substance use.  
However, gender comparisons at the 8th grade found that depressed mood was related to 
substance use among boys, but not girls.  These findings contradict most of the existing 
literature (Bukstein et al., 1992; Reinherz et al., 2000), suggesting that there are aspects 
of the current research that differ from past studies.  These surprising findings may be 
explained in part by the measure of depressed mood used in the current study (negative 
mood subscale of the CDI) or the composition of the sample (urban, minority 
adolescents).  Future research using similar measures of depressed mood, and making 
comparisons to measures of other depressive symptomatology, should help to clarify 
these differences.  More research is needed on exclusively urban, minority populations, 
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as well, to determine whether the same gender differences that apply to White 
adolescents apply to Black and Hispanic teens.   
Depressed mood also was unrelated to substance use at the 8th and 10th grades 
among Hispanic adolescents in the present research.  There is little past research 
examining racial/ethnic differences in the relationship of depressed mood and substance 
use; therefore, future research should continue to explore this area.  Also, it is 
recommended that future studies classify Hispanic adolescents by culture of origin, so as 
to elucidate differences between various Hispanic cultures, such as Puerto Rican, 
Mexican, and Cuban.  
Longitudinal analyses examining the impact of depressed mood on later risky 
substance use found only two significant relationships: high levels of depressed mood in 
the 8th grade predicted getting drunk or high and substance-related psychosocial 
impairment at the 10th grade.  Depressed mood did not predict any other substance use 
outcomes.  The results suggest that early experimentation with alcohol is a better 
predictor of most risky substance use than is depressed mood.  However, getting 
intoxicated on a frequent basis and having substance-related psychosocial problems may 
be indicative of having a DSM-IV-TR (2000) substance use disorder; therefore, it is 
possible that depressed mood is related to the more problematic substance use behaviors 
(but not to frequent and/or heavy drinking, without negative consequences). 
Furthermore, there were no significant interactions of gender or race/ethnicity and 
depressed mood in predicting later substance use, despite the past research showing 
stronger relationships between depression and substance use among girls versus boys 
(Bukstein et al., 1992; Reinherz et al., 2000).  However, chi square analyses showed 
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relationships between 8th grade depressed mood and 10th grade substance use for girls and 
Black youth, but not for boys and Hispanic youth.  Therefore, future research should 
continue to investigate gender and racial/ethnic differences in these relationships, 
particularly among Black and Hispanic teens.   
Since there was little past research that examined each of these substance use 
behaviors individually, the current study offers additional knowledge regarding the 
relationship of depressed mood and specific alcohol and drug use behaviors among 
urban, minority adolescents.  Furthermore, the results suggest that parents, teachers, and 
health professionals should monitor young adolescents for symptoms of depressed mood, 
since they may be related to current substance use among adolescents, and may place the 
teen at risk for later substance-related psychosocial impairment and intoxication. 
4.4  Future Directions 
 Although the present study contributes important findings to the existing 
literature, particularly since it utilized an urban, minority sample of adolescents, there are 
many questions left unanswered.  Tracking adolescents to the end of high school (12th 
grade) would offer further information about the patterns of substance use across 
adolescence, and about the impact of timing of alcohol use initiation and depressed mood 
on risky substance use in late adolescence.  Also, comparing subgroups of Hispanic 
adolescents (e.g., Puerto Rican and Central American) may offer new information about 
racial/ethnic differences in patterns of substance use.   
Furthermore, follow-up studies might examine potential mediators of the 
relationship between alcohol use onset and later risky substance use.  In the current study, 
early alcohol use predicted future intentions to use alcohol.  However, the present 
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research did not examine whether future intentions to use alcohol then predicted later 
substance use.  Also, follow-up research might examine other cognitive variables 
associated with substance use, such as expectancies about the effects of alcohol and drug 
use.  Past research has shown that expectancies regarding substance use exist prior to the 
first experimentation with alcohol or drugs, and that these expectancies become further 
reinforced through positive and negative experiences with substances (Christiansen et al., 
1982; Killen et al., 1996; Smith et al., 1995).   
4.5  Conclusions 
 The current study contributes a number of important findings to the existing 
literature on adolescent substance use.  Consistent with past research, this study suggests 
that early alcohol use and depressed mood predict later risky substance use.  However, 
the current results also extend the existing research by showing that these relationships 
apply to only specific substance use behaviors among a population of urban, minority 
adolescents.  This study also challenges the findings in past literature showing higher 
rates of substance use among adolescent boys and higher rates of depressive 
symptomatology among girls.  Additionally, since very little of the past research has 
focused exclusively on Black and Hispanic adolescents of low socioeconomic status and 
urban living environments, the current study offers new information about the onset and 
patterns of substance use in this population.  This research reveals some differences 
between these racial/ethnic groups; for example, depressed mood was related to 
substance use among Black students, but not Hispanic students, when examined cross-
sectionally.  Furthermore, the current research utilized a large sample of adolescents, 
allowing enough statistical power to detect important relationships, and a longitudinal 
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design, offering rich information about patterns of substance use over a 3½ year period.  
The present research makes a significant contribution to the literature on adolescent 
substance use, and offers implications for future research, prevention programs, schools, 
parents, and health providers. 
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APPENDIX A: REACH FOR HEALTH SURVEY ITEMS AND RESPONSES 
 
 
 
Demographic items from fall 7th grade survey 
 
Are you a male or female (a boy or a girl)? 
1. Male (boy) 
2. Female (girl) 
 
Are you Black/African American? 
1. No 
2. Yes 
 
Are you Hispanic/Latino? 
1. No 
2. Yes 
 
Are you White? 
1. No 
2. Yes 
 
Are you American Indian? (if West Indian, circle “no”) 
1. No 
2. Yes (which tribe? ______________ ) 
 
How old are you? (circle your answer) 
 11 
 12 
 13 
 14 
 15 
 16 
 
Substance use items from fall 7th, spring 8th, and spring 10th grade surveys 
 
Have you ever drunk alcohol? 
1. No (I have never drunk alcohol) 
2. Yes 
 
In the past month (30 days), how often did you drink alcohol? 
1. I did not drink any alcohol in the past month 
2. Once or twice in the past month 
3. Once a week 
4. Several times a week 
5. Every day 
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In the next year (12 months), do you think that you will drink alcohol? 
1. No 
2. Not sure 
3. Yes 
 
Have you ever gotten drunk on alcohol or high on drugs? 
1. No (I have never been drunk on alcohol or high on drugs) 
2. Yes 
 
In the past year (12 months), how often did you get drunk on alcohol or high on drugs? 
1. I have not been drunk on alcohol or high on drugs in the past year 
2. One or two times 
3. About once a month 
4. Several times a month 
5. About once a week 
6. Two or three times a week 
7. Every day 
 
Have you ever used crack or cocaine (rock)? 
1. No (I have never used crack or cocaine) 
2. Yes 
 
Have you ever used marijuana (pot, weed, grass, herb, reefer)? 
1. No (I have never used marijuana) 
2. Yes 
 
Additional Substance Use Items from 10th grade survey 
 
In the past month (30 days), how often did you have 5 or more drinks of alcohol in a row, 
that is, within a couple of hours? 
1. I did not have 5 or more drinks of alcohol in a row in the past month 
2. Once 
3. More than once 
 
In the past year (12 months), how often did drinking alcohol or using drugs interfere with 
school, work, or other responsibilities (e.g., being late or missing school or work; hurting 
your concentration)? 
1. I have not been drunk on alcohol or high on drugs in the past year 
2. One or two times 
3. About once a month 
4. Several times a month 
5. About once a week 
6. Two or three times a week 
7. Every day 
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Depressed mood items from spring 8th and spring 10th grade surveys 
 
1. I am sad once in a while. 
2. I am sad many times. 
3. I am sad all the time. 
 
1. I think about bad things happening to me once in a while. 
2. I worry that bad things will happen to me. 
3. I am sure that terrible things will happen to me. 
 
1. All bad things are my fault. 
2. Many bad things are my fault. 
3. Bad things are not usually my fault. 
 
1. I feel like crying every day. 
2. I feel like crying many days. 
3. I feel like crying once in a while. 
 
1. Things bother me all the time. 
2. Things bother me many times. 
3. Things bother me once in a while. 
 
1. I cannot make up my mind about things. 
2. It is hard to make up my mind about things. 
3. I make up my mind about things easily.
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